CONTINUATION OF THE 
BULLETIN OF THE NUTTALL ORNITHOLOGICAL CLUB 


The Auk 


Quarterly Journal of Ornithology 


Vol. 59 JULY, 1942 No. 3 


PUBLISHED BY 


The American Ornithologists’ Union ill 


LANCASTER, PA. | 


Entered as second-class mail matter in the Post Office at Lancaster, Pa. t 


Accepted for mailing at special rate of postage provided for in the Act of October 3, 1917, embodied i | 
in paragraph 4, section 538, P. L. and R., authorized May 15, 1920. i 


| 
i 
f | 
5 

| 

| 
| 
if 


CONTENTS 


Lire History of THE MexicAN TroGON. By Alexander F. Skutch. (Plates 10,11) 341 
Notes ON HUMMINGBIRDS AT Cririgut, PANAMA. By C. Brooke Worth. ........ 364 


PAmRING RESPONSES OF FREE-LIVING VALLEY QUAIL TO SEX-HORMONE PeLLer IM- 


TEMPORARY DEAFNESS IN Birps. By Charles W. Bray and W. R. Thurlow. .... 379 


Errect oF LIGHT ON THE MOULTS AND SEQUENCES OF PLUMAGE IN THE WILLOW 


Nest SANITATION AND AN ALLecep Reteaser. By A. L. Rand. ................ 404 
NEsTING HABITS OF THE EASTERN PHOEBE. By Wendell P. Smith. ............ 410 


Birps RECORDED IN THE FepeRAL District AND STATES OF PUEBLA AND MEXICO BY 
THE 1939 SempLE Expepirion. By George Miksch Sutton and Thomas D. 


Tue Races or Empidonax affinis. By Allan R. Phillips. ...........000000044. 424 


| 
| 
} 
| 
» 
| 


| 
H 
ag 
an 
| 
| 
iy 
# 
i] 
—— 


PLATE 10 


Tue Auk, VoL. 59 


(below) at AGE oF 


AY AGE oF TEN Days; 


Tweive Days. 


(above) 


MEXICAN TROGONS: 


NESTLING 


| 
| \ 
| 
| 
| 
| ap ee 
| 


THE AUK 


A QUARTERLY JOURNAL OF 


ORNITHOLOGY 


VoL. 59 Jury, 1942 No. 3 


LIFE HISTORY OF THE MEXICAN TROGON 
BY ALEXANDER F. SKUTCH 
Plates 10, 11 


From Bent’s recent volume of life histories of North American 
birds, it appears that little is known about the habits, especially the 
breeding habits, of the Coppery-tailed Trogon, the only member of 
the family that occurs within the limits of the United States. The 
trogons as a family are intolerant of cold, and only a few species ven- 
ture beyond the Tropics. These superbly beautiful birds of decidedly 
‘tropical’ appearance are found in the warmer portions of the eastern 
as well as the western hemisphere; but the species are most numerous 
on the tropical American mainland. In Central America they are 
abundant both as species and as individuals; and here the bird- 
watcher enjoys exceptional opportunities for studying their habits, 
thereby supplementing the scanty information recorded for the single 
species that reaches, rather sparingly, the extreme southern portion of 
our own country. 

During the last eleven years, I have found nests of eight kinds of 
trogons: the Black-headed Trogon (Trogon m. melanocephalus), 
Citreoline Trogon (T. citreolus), Mexican Trogon (T. mexicanus), 
Jalapa Trogon (T. puella), Massena Trogon (Curucujus m. massena), 
Graceful Trogon (Trogonurus curucui tenellus), Gartered Trogon 
(Chrysotrogon caligatus), and the Quetzal (Pharomachrus mocinno 
costaricensis); also unfinished nests of Baird’s Trogon (Trogon bairdt). 
Some of these I have had opportunities to study in considerable de- 
tail, but none more thoroughly than the Mexican Trogon (Trogon 
mexicanus), a species inhabiting the highlands of southern Mexico and 
northern Central America. In Guatemala, where alone I know the 
bird at first hand, I have found it ranging from 3000 to 10,000 feet 
above sea level. It was quite abundant on the Sierra de Tecpan, in 

1 Life Histories of North American Cuckoos, Goatsuckers, Hummingbirds, and their Allies, by 
Arthur Cleveland Bent. Bull. U. S. National Museum, no. 176, 1940. 
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342 Skutcn, Life History of the Mexican Trogon ~ 
the Department of Chimaltenango in west-central Guatemala, where 
I spent the year 1933 studying the birds and vegetation. I purpose 
here to give the results of my studies of the Mexican Trogon made 
at that time, then to compare its life history briefly with that of other 
species I have watched elsewhere, or of which published accounts 
have been available to me. 


HABITAT AND APPEARANCE 

The highlands of Guatemala are a region of stimulating contrasts 
in both flora and fauna. Here, on the one hand, we find a large 
representation of North American types of animals and plants, many 
belonging to species that range southward from the United States; 
and on the other hand, a liberal admixture of organisms whose nearest 
relations are at home in the tropical lowlands. On the Sierra de 
Tecpan, a mountain complex rising above the plateau of Chimal- 
tenango, itself 7000 feet high, the most abundant trees are oaks of 
half a dozen kinds, alders (Alnus arguta) exceeding a hundred feet 
in height, low arbutus trees (Arbutus xalapensis) with cinnamon- 
colored bark, towering pines of several species, and the lordly cypress 
(Cupressus benthamii). There are many kinds of trees more decid- 
edly tropical, just as there are numerous shrubs and herbs represent- 
ing families and genera widespread in the lowland Tropics; but these 
trees of familiar northern types dominate in the woodlands, just as well- 
known herbs like violets, buttercups, dandelion, speedwell and self- 
heal make the visitor from the North feel at home in the clearings. 
Oak, alder, pine and arbutus are the chief trees on the lower two- 
thirds of the Sierra de Tecpan, between 7000 and 9000 feet; while 
the upper third of the mountain, from 9000 feet to its summit at 
10,000 feet, is largely covered with forests dominated by great cypress 
trees that attain 150 feet in height and seven feet in diameter. Oaks 
are absent from these cypress forests. In this setting, resident, breed- 
ing birds of north-temperate origin—juncoes, towhees, siskins, golden- 
crowned kinglets, jays of three kinds, bluebirds, brown creepers, 
flickers, hairy woodpeckers—mingle with such distinctively Neotropical 
birds as guans, parakeets, motmots, toucanets, ant-pittas, woodhewers 
and honey-creepers. In such an environment, among such bird neigh- 
bors, lives the Mexican Trogon. 

Of all the birds on the Sierra de Tecpdn, the Mexican Trogon is 
the most splendid in plumage, and did most to remind me that these 
cool forests of oak, pine and cypress are in fact within the Tropics. 
The glitter and brilliance of its attire suggest the exuberant life of 
the lowlands rather than these sterner and more sober heights: indeed, 
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most of its relations are birds of the hot regions; in Guatemala it 
is the only member of the family to make its home so high. The 
Quetzal, Guatemala’s national emblem, it restricted to heavy forests 
at middle altitudes; and I never had the pleasure of encountering one 
of these magnificent birds on the Sierra de Tecpan, not even at the 
base of the mountain. But the Mexican Trogons live in fair num- 
bers even in the cypress forests of the summit, 10,000 feet above the 
sea. They are birds of medium size, with a rather short, stout body 
and long tail. The bill is short, broad and thick. The male wears 
a coat of brilliant, metallic green, with a bright red belfy separated 
from the green chest by a broad white bar. The female is clad in 
sober brown; the red of her belly is neither so brilliant nor so exten- 
sive as that of her mate, for there is an additional belt of brown 
below the white band over her breast. Locally this bird is called the 
Aurora, perhaps in allusion to the hues of “the rosy-fingered dawn,” 
which are rarely so intense as the red of the male’s belly. At all 
events, it is a pretty name, at once more suggestive and more distinc- 
tive than the merely generic ‘trogon’; and I think we can do no 
better than to continue to use it in this account. 

By February, the Auroras had begun their love calls; and the full, 
mellow cow cow cow of the males, ringing through the woods where 
oaks and alders were burgeoning, helped to intensify the impression 
of spring. If I disturbed a bird by my approach, he ceased his 
pleasant cowing, and showed his annoyance by uttering in its stead 
the low cuk cuk cuk so typical of trogons. As these syllables were 
delivered, he slowly raised and depressed his tail, at the same time 
slightly spreading it to reveal the broad white tips of the black 
outer feathers. If I continued my approach, he retreated with un- 
dulating flight farther into the woods, uttering a sort of frightened 
cackling as he flew. These indiscreet habits, coupled with their bril- 
liant plumage, made the Auroras very conspicuous. 


NEST AND Eccs 

In a region of strongly marked seasonal contrasts like the highlands 
of western Guatemala, the breeding season of the majority of the 
birds is far more sharply delimited than in the lowland Tropics. On 
the Sierra de Tecpan, the date given for the beginning of the dry 
season is mid-October; for its end, mid-May. This agrees approxi- 
mately with my own experience in 1933. During the dry winter 
months, frost formed on the open fields every clear, calm night, and 
was quite conspicuous at dawn on the close-cropped pastures and the 
bare roadways. About the dwelling I occupied, at an altitude of 
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8500 feet, I noticed the last frost of the spring months on April 2; 
then I saw no more until November 2, after the dry season had 
begun. The great majority of the birds—hummingbirds and honey- 
creepers (Diglossa baritula) excepted—nested during the brief period 
of dry, frostless weather covering April and the first fortnight of May. 
Since this interval of a month and a half was too short for all to bring 
forth their nestlings—especially if they had lost a first nest—many were 
caught by the first rains with unfledged young, and these strove bravely 
to bring them through alive. But few birds, except some wet-season 
breeders lie the Nightingale-Thrush (Catharus frantzii) and the 
White-breasted Blue Mockingbird (Melanotis hypoleucus), started 
new nests after the first vigorous onslaught of the rains in mid-May. 

Like that of most birds of the region, the breeding season of the 
Auroras centered in the dry, frostless period between the beginning 
of April and the middle of May. They began to breed somewhat 
earlier than many of the smaller birds, a short while before the cessa- 
tion of the nocturnal frosts; for on March 21, I found a nest in which 
incubation was already well advanced. Two more nests with eggs 
were found early in April. 

All three of these nests were carved into the sides of low, rotting 
stumps or stubs of branches, the two lowest only 33 inches above the 
ground, the highest 49 inches. The nest-chambers were of rather 
irregular form, and measured from 8 to 11 inches in height by from 
3.75 to 5.5 inches in diameter. Their irregular, vertically elongated 
entrances were high and wide, revealing much of the birds as they 
sat in the nest. The Auroras, in common with other trogons, carried 
into the hole no soft material to serve as a bed for their two pure 
white eggs, which rested merely upon a shallow layer of fine frag- 
ments and debris of the decaying wood out of which the cavity was 
carved. I did not have the good fortune to witness the excavation 
of these nests; but two at least were freshly carved, as attested by the 
abundance of newly removed particles of wood on the ground below; 
and I have not the slightest doubt that the Auroras made the cavities 
themselves, rather than use old woodpeckers’ holes—which are rarely 
so low—or hollows of natural origin. Most probably male and female 
codperated in the work, as is true of three other species of trogons 
that I watched while they excavated their nest holes. 

As I roamed through the woods on the Sierra de Tecpan in April, 
I came upon literally scores of places where the Auroras had recently 
tried their bills on decaying trunks, apparently in fruitless attempts 
to carve out nesting holes. Usually the excavations were in low, half- 
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rotten stumps; but I found some as high as twelve feet above the 
ground. Many times, after penetrating the soft outer layers of the 
wood, the birds had found the interior too solid for their bills, and 
so had been obliged to abandon the work. In other cases the wood 
had been too rotten; or else they had erred in judging how much to 
remove, and so had broken through the side of the chamber and 
ruined it. Wood in which they are able to work must be so softened 
by decay that a man might dig a hole in it with his fingernails; in 
such wood were carved all three of the occupied nests that I studied. 
When the wood reaches this advanced stage of decay, the trunk, 
unless it be very thick and have a more solid core, is so shaky that a 
push or a kick would overturn it; and in studying the nests one must 
be careful not to push or lean against the stumps that contain them. 
Several cavities that I found were apparently completed and seemed 
serviceable, yet the makers never nested in them, 

Nature has been particularly unkind to these splendid birds, for 
she has neither given them a tool suitable for working in wood, like 
the bill of a woodpecker, nor instructed them how to make nests 
of stems and fibers. Indeed, their bills are as poorly adapted to the 
one purpose as to the other. Some of the lowland trogons take ad- 
vantage of the big, black nests of termites, composed of thin, hard 
plates which they can more readily break with their heavy bills, and 
excavate a nesting chamber in the heart of the termitary. Others, 
like the Gartered Trogon, dig into the papery substance of a large 
wasps’ nest to form their nest chamber. But the highland trogons 
find none of these termites’ nests, nor any big wasps’ nests, and must 
carve their breeding chambers into wood. With their blunt bills 
they are quite unable to chisel into sound wood, and are reduced to 
the extremity of nesting in rotting, insecure stubs and low stumps, 
exposing themselves and their offspring to the risk of being caught 
in a falling tree, or else to the danger of attack by purely terrestrial 
creatures. 

INCUBATION 

The nest to which I devoted most attention was excavated in the 
short, half-decayed stub of a thick branch of a small arbutus tree 
growing at the edge of an oak wood (Plate 11). It was scarcely a 
yard above the ground, and contained the full set of two eggs when 
found on March 21. A few days later, I came in the afternoon to set 
up my cloth blind among some young pine trees growing in front 
of the nest. The male Aurora, which was incubating at the time, 
watched me at work from his position on the eggs, twenty-five feet 
distant. 
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I returned the following morning as the stars were fading and 
the three great volcanoes, Agua, Fuego and Acatenango, far across 
the plain, stood sharply silhouetted against the first rosy glow of 
dawn. Entering the grove of young pine trees, I looked in vain for 
my wigwam of brown cloth, although I had taken pains to remember 
its exact location. After some searching with the aid of an electric 
torch, I found it lying on the ground, overturned by the gale that 
had blown during the night. With the utmost caution to be noiseless, 
I reset it on its three poles and ensconced myself within. It was still 
too dark beneath the shade of the trees to distinguish aught but vague 
forms. The doorway of the Auroras’ nest faced west and was a hole 
of solid blackness in the side of the stub, into which I peered eagerly 
through my binocular without being able to detect the least sugges- 
tion of a bird. Was the trogon still on her eggs, or had I frightened 
her from the nest as I righted the fallen blind? I passed some anxious 
minutes as the light slowly grew stronger. A Pink-headed Warbler 
(Ergaticus versicolor) sang sweetly just outside my wigwam. At 
length I discerned, or thought I could discern, in the lowest part of 
the aperture of the nest, something a trifle lighter in color than the 
utter blackness that prevailed in the remainder of the hole. Could 
this be the Aurora still sleeping on her eggs? Then, as I continued 
to watch through the glasses, with a start a head appeared from the 
indistinct form. She had suddenly awakened and withdrawn it from 
beneath her right wing; and in the obscurity I could barely distin- 
guish the white crescent behind her eye. 

As the daylight waxed I could distinguish details of the female 
Aurora’s position in the nest. She sat facing invariably outward, 
usually with her short, thick, dark-gray bill just showing above the 
sill of the doorway; but at times she sank so low that her bill was 
largely concealed by the rim, although I could still see her dark 
brown eye. She held her tail sharply upward against the rear wall 
of the cavity, with its extremity bent forward under the ceiling until 
it almost reached the upper edge of the entrance. Her plumage, at 
least all that was visible to me, was a soft brown, for the white bar 
across her breast and her red belly were hidden in the cavity. The 
white crescent behind each eye gave her a startled expression, as 
though she were constantly on the point of darting out of her nest 
and flying away; but in reality she was quite at ease and apparently 
unconscious of my presence before her. Her only movement was to 
shift her head at intervals slowly from side to side. 

She sat steadily through the early morning hours, while the strong 
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wind soughed through the pine trees above. The Pink-headed 
Warbler sang cheerily near us; a White-eared Hummingbird (Hylo- 
charis leucotis) poised at intervals before the few red salvia blossoms 
that remained so late in the season, so near the tent that I could hear 
the humming of its wings; rarely a Brown-backed Solitaire (Myadestes 
obscurus) sounded its wild pipings among the oaks down the mount- 
ainside. Periodically the Aurora became restless, and shifted and 
squirmed about in the nest. To turn her eggs she rotated side- 
ways, since the chamber was wider from side to side than from front 
to back, and in this position she enjoyed more freedom of movement. 
Once a dead branch near by crackled sharply in the wind. Alarmed, 
she rose up and moved forward into the doorway until the white bar 
across her breast was just outside, and the tip of her forwardly turned 
tail barely projected beneath the upper rim. In this position she 
enjoyed a wider outlook, and peered from side to side, looking for 
further signs of danger; but since she saw nothing to excite her sus- 
picions, after two minutes she was reassured and very slowly sank 
back into the nest. This behavior was characteristic of both the 
female and her mate: upon hearing an alarming sound, or even when 
they saw me approach the nest from directly in front, it was not their 
custom to dash madly away, but rather to move into the entrance 
where they could command a view to the sides as well as in front, 
and there make a careful survey of their surroundings. According to 
the results of this reconnaissance, they either returned to the task of 
keeping the eggs warm, or else sought safety in flight. 

In spite of the monotony of her long and solitary session, the Aurora 
never ceased to be alert. When the whistle of a man sounded faintly 
in the distance, she lifted up her head, suspicious. Yet the blasting 
in a lime quarry half a mile distant, a far louder sound as it reached 
us, did not cause her to move in the least, or to give any indication 
that she had heard it. 

As the sun neared the zenith, the wind died away and the birds 
ceased to sing. The male Aurora had not appeared all morning; but 
a few minutes after noon I heard him call softly in the distance. 
Then he flew up and perched low in the bushes in front of the 
nest, very near my place of concealment. His mate gave him no 
sign of recognition, although I think he had come to relieve her 
in the nest; and after a few minutes he departed. As the sun fell 
westward, its rays struck through a chink in the side of the nest and 
illuminated the tail of the sitting bird. At 1:10 p.m. she spontane- 
ously left her eggs, on which she had been sitting without a recess, 
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and without a bite of food, since late on the previous afternoon, some 
nineteen or twenty hours in all. In fifteen minutes she returned, 
perched on a dead branch above the nest and devoted several minutes 
to a careful scrutiny of her surroundings, turning her head slowly 
from side to side to see in all directions. Then she dropped down 
and clung upright in front of the entrance, where she continued her 
cautious spying. Satisfied at length that there was no danger, she 
went in, turned about-face at once, and settled down looking outward. 

At 3:23 p. m. she left the nest again. In about ten minutes the 
male approached, perched on a low branch not far from the nest, 
and called many times in a low, mellow voice, moving his tail ever 
so slightly up and down as he uttered the notes. Then he flew to 
the nest and clung upright at the entrance just as his mate had done. 
How his splendidly metallic green back and neck glistened before 
my eyes, while bronzy reflections played over them as the slow turn- 
ings of his head changed the angle of incidence of the light! Assured 
that all was well, he at length slipped in, turned about at once, 
revealing as he did so the bright red of his belly, and settled on the 
eggs facing outward. His entire head was visible above the sill, and 
with his glistening green crown, rings of deep red bare skin surround- 
ing his dark brown eyes, and clear yellow bill contrasting with the 
black forehead, cheeks and throat, he was far more conspicuous in 
the cavity than his mate had been. 

As the sun sank lower, the afternoon became quite chilly; and I 
was uncomfortably cool as I sat motionless in the tent. After the 
male Aurora had been nearly two hours on the eggs, his mate silently 
returned and perched on a dead limb in front of and above the nest. 
He then pushed forward until the red of his belly showed beyond the 
sill, and delayed a minute or so in this position, then very slowly 
came out and flew away. After the usual slow survey around and 
inside the nest, the female entered for the night. I thought that I 
might see her end her day by tucking her head among the feathers 
of her back; but as the nest hole dimmed to a solid black in the 
twilight, she gradually faded out of sight until I could discern only 
the white crescent behind one eye; then this, too, was swallowed up 
by the blackness. I waited a few minutes longer, then cautiously 
stole forth from the wigwam and ended my day with the Auroras. 

Although at this nest the female performed by far the greater share 
of the incubation, it was not entirely the male’s fault, for we have seen 
that she did not always make way for him when he came to relieve 
her. The following day he went on the nest earlier and sat for nearly 
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three hours during the afternoon (2:40 to 5:30). On the next day I 
found him sitting at 12:50 p. m., but I did not wait to see how long 
he would remain. I never found him covering the eggs during the 
forenoon. 

I devoted another day to watching the nest of a second pair of 
Auroras, situated breast-high in a slender, tottering oak stump in 
heavy forest. These birds, also incubating two eggs, arranged their 
time on the nest in a far different manner. Calling loudly, the male 
arrived at dawn, so early that there was still insufficient light to dis- 
tinguish his mate in the cavity. For several minutes she seemed 
indifferent to his summons to come forth, and did not budge from 
her position on the eggs. At length she raised her head slightly, 
paused in this attitude, then advanced until her head and breast 
were beyond the doorway and delayed longer. She seemed very 
reluctant to go, but finally she darted forth for breakfast. Then the 
male, after clinging upright before the nest and making the cus- 
tomary survey of his surroundings, entered and settled on the eggs. 
When he had warmed them for forty minutes (6:15 to 6:55) he sud- 
denly came out and called, then flew off in the direction whence he 
had arrived. Ten minutes later he returned and sat for forty minutes 
more (7:05 to 7:45), when he again left without apparent reason. 
Compared with the female Aurora, he was a most impatient sitter. 

Soon after his second departure, the female returned to her eggs. 
It was then a few minutes past eight; and she remained without 
important incident for the next four hours (8:07 a. m. to 12:30 p. m.,). 
Then the male began to call persistently in the distance, his clear 
voice coming gradually nearer and nearer, while his mate answered 
with a very low cow cow from the nest. She flew off and continued 
to call from the woods, while he settled down to incubate. This 
time he remained in the nest for an hour and a half (12:35 to 2:10 
p- m.), when he again departed abruptly without waiting to be re- 
lieved. Returning twenty minutes later, the female warmed the eggs 
for the greater part of the afternoon (2:30 to 5:15). The male came 
to relieve her as the sun sank low, but after occupying the nest for 
half an hour (5:17 to 5:50) he became bored and left the eggs un- 
guarded. As the dusk began to gather beneath the forest canopy, 
the female returned (at 6:15) to pass the night in the nest; and I 
| stole away down the mountainside. Duriug the course of the day, 
the male had taken three rather short turns on the eggs, in the 
early morning, in the early afternoon, and at the close of the day; 
while the male of the arbutus-tree nest took only one turn. 
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The male of a third nest had the habit of taking a brief turn on 
the two eggs during the early morning and a longer one occupying 
most of the afternoon. Yet at all three nests the female was chiefly 
responsible for keeping the eggs warm during the day, as well as by 
night. This is very different from the arrangement followed by a 
pair of Black-headed Trogons that I watched in the Motagua Valley, 
and one of the Graceful Trogons I kept under observation in Panama. 
The males of these species sat continuously for seven or eight hours 
during the day. 

THe NESTLINGS AND THEIR CARE 


The period of incubation, as determined at one nest, was nineteen 
days. The newly hatched nestlings were blind, pink-skinned and 
quite naked; but the sheaths of the flightfeathers protruded very 
slightly, and the dark rudiments of many of the body-feathers were 
visible through the transparent skin. The heels, like those of nestling 
woodpeckers, toucans, kingfishers, motmots, jacamars and other birds 
which rear their young in unpadded cavities, were covered with nu- 
merous, prominent, sharp papillae, to protect them from abrasion 
as the little birds moved around on the woody floor of their nursery. 
Two of the toes pointed backward, like those of the parents. 

The two eggs in the arbutus-tree nest hatched on April | and 2, 
respectively. I devoted the morning of April 4 to watching the 
parents take care of their naked nestlings in the rotten stub. The 
day was overcast and cool, and the parents brooded almost continu- 
ously. The male and the female alternated in this duty; but the 
latter, being always the more eager to return, occupied the nest some- 
what more than her mate—174 minutes against his 135. Upon re- 
turning with a morsel of food in its bill, the bird which had been 
foraging summoned the mate to come forth from the nest. On these 
occasions, the male always called in his usual loud, mellow voice, 
while the more prudent female called in an undertone. The one 
leaving the nest always made a rather lengthy survey, with its head 
well beyond the entrance, before it darted out. They were appar- 
ently aware that a sudden departure from the nest in the presence 
of an enemy might betray its position just as surely as their approach. 
Once while the male, in response to the summons of his mate, was 
pausing half-way out of the cavity and looking around preparatory 
to leaving, a squirrel began to climb about among the low bushes 
some twenty feet in front of the nest, noisily rattling the dry leaves 
as it searched for food. The Aurora remained motionless for a 
minute or so, then very gradually and stealthily backed into the 
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cavity again. Here he remained until his mate, who had waited ten 
minutes, without moving, for his departure, became impatient and 
called again in an undertone. Meanwhile the squirrel had departed; 
and after another survey with his head stuck forth, the male darted 
away. Then the female entered to deliver her grub to the nestlings, 
which were crying to be fed. Excessive caution characterized all the 
actions of these birds in the vicinity of their nest; they neither ap- 
proached nor left without a protracted scrutiny of their surroundings. 
Although the female was the more prudent of the pair, the male was 
by no means lacking in caution. 

The nestlings were given larvae both white and green, moths, and 
other insects. Upon returning with food in its bill, the parent first 
settled down to brood, then, after an interval, rose up and bent down 
its head to place the morsel in one of the opened mouths stretched 
up in front of it. At least, this was the female’s behavior; but the 
male acted most queerly indeed. He first appeared that morning 
bearing in his bill a small insect of unrecognized kind, and settled 
in the nest with it. He quite neglected to deliver the food, but sat 
holding it stupidly in his bill; and when at length the female returned 
at the end of an hour to call him forth, he flew away still carrying 
the insect! After a quarter of an hour he returned with a big gray 
moth, and called his mate from the nest. As he clung before the 
entrance to look around before climbing in, the nestlings cried 
hungrily; but even these repeated pleas failed to stimulate him to 
deliver the food. Again he held the moth until his mate returned 
with a white grub and called him out. This was the time when the 
squirrel delayed his departure; upon beginning to leave the second 
time he seemed suddenly to remember why he had brought the moth 
that he had held so long, backed up in the nest to allow the nestlings 
to rise in front of him, and delivered it to one of them. When he 
next appeared at the end of an hour, he had a large green caterpillar 
in his bill, which again he quite neglected to deliver, but still held 
when the female called him out of the nest. After five minutes he 
came back to cover the nestlings, still bearing a green larva which 
appeared to be the same he had carried away, sat holding it for ten 
minutes, and carried it away the second time upon his mate’s return! 
During the course of the morning, each parent brought food five 
times; the female gave the nestlings everything she had brought for 
them, but the male only once delivered what he carried in his bill. 
If the female’s instincts had been so imperfect, the nestlings would 
probably have died of starvation. 
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But the male Aurora, although his instincts were imperfect, was 
not incapable of learning. Two days later I watched again before 
the same nest, and found that he now delivered fairly promptly the 
insects he brought, and no longer held them in his bill while he 
brooded, nor carried them away when he left. It would be exceed- 


‘ingly interesting to know how he learned to feed the nestlings, for 


with him it was evidently not merely the manifestation of a perfected 
instinct. Whether he discovered what was to be done by watching 
his mate, or whether he divined from the cries and attitudes of the 
nestlings what they required, I could not decide. During these two 
days there was also an interesting change in the manner of delivering 
the food. Instead of entering the nest with the food in their bills, 
then rising up to put it into the mouths of the nestlings beneath them, 
both parents now usually passed in their insects while clinging in 
front of the nest, even when they would enter to brood the little 
ones immediately after feeding. The latter, still blind and naked, 
required frequent warming. 

I tried to photograph the parents as they came to the nest with 
food, but they were too wary. It was of no avail to conceal 
the camera behind leafy boughs; I could not cover over the lens, 
and as long as that eye of Polyphemus remained staring at them, 
they would not come near their young. The female approached 
several times, but always remained at a very safe distance from both 
nest and camera, uttering her throaty notes of alarm as she raised 
and depressed her tail. The male appeared only once, noticed the 
glassy eye of the camera while pausing for his usual survey well be- 
hind the nest, and fled away immediately. He did not again come 
within sight of the blind, but called from a distance. On my fourth 
attempt at photography, I left the camera in place for three hours, 
at a distance of fifteen feet; but the cries of their hungry nestlings 
could not draw the parents within its range—longer than that I did 
not wish to deprive them of nourishment. Later, in Costa Rica, I 
succeeded in photographing Quetzals at a low nest with both the 
camera and the photographer perfectly exposed. The Quetzal is 
larger than the Mexican Trogon, and one would expect it to be more 
shy; but the Quetzals I studied lived in a wild, scarcely inhabitated 
region, while here in Guatemala the Indians had, during the course 
of centuries of persecution, taught the birds to be cautious. 

The nestlings were a week old before their eyelids began to part 
and their feathers to escape from the long sheaths. Two days later 
they for the first time crouched down in fear at my approach, utter- 
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ing a quavering hiss. The older could now just manage to hold itself 
erect on a perch. With their short, stout bills, stubby bodies, and 
queer alternation of lines of fluffy feathers and areas of bare skin, 
they were indeed ‘ugly ducklings.’ But by their twelfth day they had 
become as pretty and attractive as they had been homely a few days 
past. They were most winsome little creatures—but what nestlings 
are not when they acquire a decent clothing of feathers and begin 
to look about and take an interest in their surroundings? They now 
preened themselves when at ease, called in a small appealing voice 
when hungry, and uttered a rather nasal buzzing cry when afraid. 
With their short, stubby form—the older measured only four inches 
from bill to budding tail—their short, thick bills, their taillessness 
coupled with the advanced development of their wing plumes, and 
above all their brown coloration, they strongly suggested a young 
partridge or grouse; only the shortness of their legs detracted from 
the resemblance. In a very general way they resembled the adult fe- 
male in coloration, the most conspicuous differences being the very 
evident buffy spots of their wing-coverts (which the adults quite lack), 
the rings of bare yellow skin surrounding their eyes, and above all 
their buff-colored bellies in place of the red bellies of the parents. 

It is of no little interest to contrast the rapid feathering of the 
young Mexican Trogons with the slowness with which the nestling 
Black-headed Trogons acquire their covering of plumage. The 
feathers of the latter remain enclosed in their protective sheaths 
until the birds are two weeks old, when they bristle like little porcu- 
pines. Then the sheaths are very rapidly ravelled off; and in the 
course of a day or two the nestlings undergo a marvellous transforma- 
tion and become completely clothed with feathers. For these children 
of the warm lowlands, whose nursery is the interior of a termitary 
reeking with humid heat, this slow feathering is an advantage, for it 
protects the plumage from the deleterious effects of excessive moisture 
until it is needed. But the little Auroras, raised in a drier and more 
open nest in a far cooler climate, have earlier need of their covering 
of feathers, which begin to escape the sheaths when the nestlings are 
a week old. A comparison between the rate of feathering of the 
Blue-throated Motmot (Aspatha gularis) of the highlands and the 
Turquoise-browed Motmot (Eumomota superciliosa) of the lowlands 
shows an exactly similar acceleration in the species inhabiting the 
colder climate. 

The bottom of the Auroras’ nest became very dirty, for the parents 
gave not the slightest attention to its sanitation. They did not even 
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remove the empty shells, which practically all birds take the trouble 
to do, whether or not they carry away the excreta. Despite the 
slovenly condition of their nursery, the occupants remained as clean 
and unsoiled as the nestlings of any passerine bird, for after their 
feathers began to sprout they always stood on their toes and padded 
heels, and thus avoided soiling their plumage. When I approached 
the nest, the parents never made any feint of attack, nor any ruse to 
lure me away. They remained perching in the trees at a safe dis- 
tance, uttering their throaty notes of alarm, each accompanied by an 
upward twitch of the tail through a wide arc. At intervals they 
dashed suddenly, as though in panic, from branch to branch, deliver- 
ing an indescribable, high-pitched, rapidly repeated note as they 
went. I have never known any trogon to attack or make a feint of 
attack when I visited its nest. 


. DEPARTURE FROM THE NEST 

On what turned out to be the young Auroras’ last night in their 
nest, I went out with an electric torch to pay them a visit. I had 
not expected to find their mother in the nest, or rather in its entrance, 
for her head protruded from the lower end and her tail from the 
upper, and she appeared to be sleeping in an exceedingly uncomfort- 
able position. The large size of her now well-feathered nestlings made 
it impossible for her to cover them; but her body filled the doorway 
and kept out the cold night air. At this altitude, nestlings of many 
kinds seem to require protection from the cold even after they are 
completely feathered and too big to be brooded comfortably. I tried 
to steal away without frightening the parent from the nest; but the 
moment I removed the blinding electric beam from her eyes she 
darted out into the dark woods. It was then only a little past nine 
o'clock and the night proved cold; but the following morning 
the nestlings seemed to have suffered no ill effects from being left 
uncovered. 

That morning I again watched the nest from the blind, for I ex- 
pected that the little Auroras would fly away and I wished to wit- 
ness their departure. Although neither of the parents had ever paid 
much attention to my brown wigwam on previous occasions, and 
both had sat for many hours in the nest in front of it, this morning 
they were unusually excitable and wary, and hesitated long among 
the trees, clucking nervously and darting back and forth with un- 
dulating flight, before at length they gathered confidence to go to 
their nestlings. The male was the first to approach. Clinging up- 
right in front of the doorway, he gave a big white moth to the 
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younger nestling, which accepted it with a sort of hissing sound 
and swallowed it whole, wings and all. The nestlings now sat so 
high that their heads and breasts were visible in the entrance. The 
older, now sixteen days of age, claimed the center of the stage, and 
pushed its younger nest-mates well to one side, where it was scarcely 
visible from the front. It was restless and devoted much attention 
to preening its feathers. Upon hearing the calls of the parents as 
they returned with food, it climbed up on the sill, and answered with 
a low cup cup cup, at the same time continuing to preen while it 
awaited their arrival. The male parent again clung below the door- 
way just long enough to deliver to the older nestling a large brown 
mantis, which was swallowed at once. The delivery of food, which 
formerly had been a somewhat protracted business, was now accom- 
plished in an instant. There was no longer any pausing to look 
around after the parent flew up to cling before the nest; the food was 
passed inward in a trice, and the parent was gone again in less time 
than the survey would have required. 

Soon the female parent arrived with some lanky insect, and entirely 
disregarding the older nestling in the doorway, pushed past it to 
deliver the meal to the younger one inside the nest. As though in- 
sulted by this slight to its superior strength, and determined to assert 
itself still further, the older nestling at once became more restless, 
and in a minute spread its wings and rose into the air, covering 
about twenty feet on this first flight, and rising about five to perch 
in some bushes. Here I lost sight of it; and the parents must have 
led it at once farther into the woods, for they were out of sight during 
the next three hours, and I never, so far as I know, saw this youngster 
again. 

While the parents were busy attending the wants of their older 
fledgling, the younger was entirely neglected in the nest. At first it 
preened much and flapped its wings, but soon, becoming hungry, it 
began to call, uttering its soft little cups almost continuously, at 
intervals of a few seconds. After an hour or more of this, the calls 
changed in character and became more frequent. Meanwhile the 
voices of the parents sounded from such a distance that I am sure 
they could not hear the nestling’s weak cries. Then, a few minutes 
before noon, the cow cow of the male parent became louder and 
stronger; and the little one attempted to imitate him. It succeeded 
quite well in reproducing the tempo, although its voice was still far 
too weak to imitate the tone. 

Finally, when noon had passed, the male parent returned in the 
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greatest excitement. For ten minutes he called continuously, swing- 
ing his tail most violently. I could imagine that he urged “Come 
out, come out, come, come, come!” and that the weak little mono- 
syllables by which the stay-at-home at intervals answered were “No! 
No!” At length the male flew to the doorway and gave the nestling 
the fat green larva he had brought—the first morsel of food in three 
hours. This offering seemed to satisfy it for an interval, for it cried 
much less after swallowing it. I, too, was beginning to feel hungry 
by this time, so I stole away for some lunch. 

When I reurned late in the afternoon, I found that the younger 
fledgling had also flown from the nest, at the age of only fifteen days. 
None of the family was in sight; but I waited in the blind to learn 
whether the youngsters would perchance return to the shelter of 
the nest cavity for the night, and perhaps even be brooded again. 
But not one of the Auroras appeared as night fell. The nest, which 
had been a shrine before which I passed so many silent hours in a 
spirit akin to worship, and had seen a miracle performed, had be- 
come only a dirty cavity in a decayed stub. 

All of the Auroras did not have such good fortune with their nests 
as the pair whose history we have been following. On revisiting a 
nest in a low pine stump, in which there had been two nestlings a 
few days old, I found many downy gray feathers, some tipped with 
brown, others with vermilion, scattered about on the ground, proof 
that the female had meet disaster at the same time as the offspring. 
A week later, roaming through a different part of the woods, I came 
upon what had once been an Auroras’ nest, only twenty inches from 
the ground in a rotten stump. There were remains of eggshells in 
the cavity, and about the base of the stump were scattered so many 
feathers of the female that I felt sure she did not come alive out of 
that encounter, whatever it was. Probably both of these female 
trogons, in their low nests, had fallen prey during the night to some 
marauding mammal. I do not believe that the birds use such low 
nest-sites from preference, but rather from the scarcity of higher 
decaying stubs, in these woods from which most of the dead trees 


were removed for firewood. 

In early June, I witnessed a tragedy of a very different nature. For 
two days I had heard a young Aurora, still in the fledgling plumage 
and only half-grown, call incessantly in pleading tones to be fed. 
As it called it perched motionless in some pine or alder tree, and 
moved only when I came fairly close. Apparently it had lost its 
parents; and no other Aurora would heed its calls of hunger. On the 
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third day, I happened to see the tragic outcome of its sad plight. 
It was hanging limply in the hand of an Indian boy, who assured 
me that he had not killed it; and since for a wonder he was without 
a slingshot, I believed his story. Evidently the bird had become 
so exhausted from hunger that it fell dead while trying to escape the 
boy’s pursuit. I told the lad that there was nothing to eat on the 
poor emaciated creature, but he seemed to think otherwise, and car- 
ried it along for the pot. 

The Mexican Trogons or the Sierra de Tecpan raised only a single 
brood in 1933. After the rains began in mid-May, the males soon 
became silent and rarely uttered their melodious cow; but a fine, clear 
day in the wet season might inspire them to call a few times. The 
young birds early began to acquire the adult plumage, the first con- 
spicuous sign of which was the appearance of vermilion feathers on 
the belly, which I noticed on certain individuals as early as the be- 
ginning of June. Young birds practically full grown and molting 
still continued with and were fed by their parents. The young of 
both sexes acquired the plumage of their respective parents—in its 
broader features, at least—by means of this first molt. The last con- 
spicuous signs of immaturity to persist were the buffy spots on the 
wing-coverts; but after August I saw no Auroras which bore even 
this distinguishing mark, and young birds seen on the wing looked 
exactly like the adults. By this time they had learned to fly against 
the foliage or the bark of a tree to snatch off insect or caterpillar 
without ever alighting, in the spectacular manner by which trogons, 
both highland and lowland, secure their food. 

I am not sure whether the Auroras remain in pairs after their off- 
spring are able to provide for themselves. Male and female cer- 
tainly do not remain inseparable, in the manner of so many tropical 
birds, nor, so far as I could discover, do they sleep together after the 
fashion of their neighbors, the Blue-throated Motmots. During most 
of the year Auroras are encountered singly more often than with 
others of their kind. But I think it not improbable that the two 
birds who have shared the duties of the nest continue to occupy the 
same area of woodland, and maintain some loose association until 
the following breeding season draws them more closely together again. 


CoMPARISON WITH OTHER TROGONS 
The life story of any single pair or species of birds may yield us 
pleasure and instruction. Considered in relation to the life histories 
of allied species, it helps us form broad generalizations, and opens 
the way to the wider understanding of the problems and conditions 
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of bird life. What we may call the ‘comparative life history’ of 
birds is a subject that has not received the attention it merits. It 
may supply data no less useful than the facts of anatomy in classifying 
birds according to their natural relationships: anatomy deals with 
the grosser details of structure; habits are the outward expression of 
the finer, sub-microscopic structure of the nervous system and endo- 
crine glands, which jointly determine behavior. While we rely 
chiefly upon anatomy for the arrangement of birds in their broader 
taxonomic groups, in orders and families, habits are an important 
but too often neglected guide to the finer degrees of relationship, of 
genera and species. 

General habits——The trogons known to me in the field, about a 
dozen species, are birds of wooded country, dwelling in the forest 
or in clearings with scattered trees. Some, like the Graceful Trogon 
and the Massena Trogon, seem reluctant to leave the shelter of the 
unbroken forest; while others, among them the Black-headed Trogon 
and the Gartered Trogon, are more often met among the scattered 
trees of the clearings, frequently nesting in such situations. While 
chiefly birds of the warm lowlands, a few kinds, such as the Mexican 
Trogon and the Quetzal (in Costa Rica), breed at altitudes 9000 or 
10,000 feet above sea level. 

When at rest, the trogons perch in a very upright position, with 
the tail directed almost straight downward, or even slightly inclined 
forward beneath the perch. Their wings are short, reaching about 
to the ends of the tail-coverts where these are not abnormally elon- 
gated; and their flight is as a rule strikingly undulatory. 

Trogons eat both insects and small fruits. Their method of catch- 
ing their food, whether insect or vegetable, is characteristic. They 
perch quietly until they espy a morsel that tempts them—a berry, a 
caterpillar crawling over a leaf, or a moth quietly resting among the 
foliage—make a sudden, swift dart to snatch the berry from its stalk or 
the caterpillar from its leaf, then return to a convenient perch to swal- 
low it and await a fresh capture. The actual seizing of the food is al- 
most invariably done while the bird is on the wing rather than at 
rest; and frequently they snatch flying insects from the air, flycatcher 
fashion. The Quetzal, biggest of the trogons, varies its diet with 
such creatures as small frogs and lizards. 

The conduct of trogons is always quiet and dignified. Their up- 
right posture, their well-modulated, often subdued, voices, and gentle 
manners, entitle them to be considered the perfect gentlemen of the 
tropical bird-world, just as the boisterous, nest-robbing toucans are 
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its buffoons. I can not recall ever having witnessed two trogons 
clutching in a fight; and I have never seen them persecuting smaller 
birds or robbing their nests. 

Social life-—The Mexican Trogon is not a social or gregarious bird, 
and except during the breeding season is encountered alone more 
often than in company with others of its kind. In this it agrees with 
all other kinds of trogons with which I am familiar. At the outset 
of the breeding season, a number of males will sometimes congre- 
gate to call in the same part of the forest; but these are rivals rather 
than members of a flock. In the Costa Rican highlands, one hears 
of flocks of Quetzals; but during the course of a year passed in a 
region where these magnificent birds were fairly numerous, I failed 
to see a flock of them. Four was the greatest number I ever saw at 
once. This was at the beginning of the breeding season; and the 
birds seemed to be disputing the same territory. I have not found 
satisfactory proof that trogons of any species remain in pairs during 
the season when they do not nest. 

Nest site.—All trogons, so far as I know, nest in cavities of some 
sort; but the substances in which the nest chamber is excavated are of 
surprisingly varied character. Perhaps the most usual site is a de- 
caying trunk or stub. In addition to the Mexican Trogon, dead 
wood is chosen for the nest site by the Graceful Trogon, Jalapa 
Trogon, Baird’s Trogon, Coppery-tailed Trogon, Haitian Trogon, 
Quetzal, and by some of the Old World trogons. The cavities made 
by the Graceful and the Jalapa Trogons are shallow, with vertically 
elongated entrances which allow much of the sitting bird to be seen 
from the front, just as with the Mexican Trogon. But some half- 
dozen nests of the Quetzal I have seen had round doorways and were 
much deeper than those of the other species mentioned. The female 
Quetzal while sitting is completely concealed in the hollow; and so 
is the body of the male. But the two greatly elongated, metallic- 
green plumes of the male’s tail-coverts, bending upward and outward, 
press against the upper edge of the doorway and project into the 
open for a distance of six or eight inches, waving gracefully in every 
passing breeze. The story almost universally repeated in Guatemala, 
to the effect that the Quetzal makes a nest cavity with two door- 
ways, On opposite sides, which allow the male to sit on the eggs with- 
out bending and damaging his gorgeous train, is, according to my 
experience in Costa Rica, pure myth. The nest has a single door- 
way. The male’s train is doubled back; and by the end of the nest- 
ing season the longest plumes are often broken off short by bending 
and friction on his innumerable passages in and out of the nest. 
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According to Hume,! Indian trogons of the genus Harpactes (H. 
erythrocephalus, H. fasciatus and H. oreskios) also nest in hollows 
in soft, decaying stumps or branches. While the cavity may be 
located in the side of a stump and accordingly is roofed over, at times 
the birds lay their eggs in a cavity in the top of a truncated rotten 
stump, or “in mere hollows scraped or worn away in decayed branches 
or stumps of trees,” where (if I correctly interpret Hume’s descrip- 
tions) the sitting bird must be exposed to the sky. None of the 
Neotropical trogons, so far as I am aware, raises its family in a posi- 
tion so exposed. 

A large termites’ nest built in a tree or bush is chosen by certain 
species of trogons as their nest site. The substance of these ter- 
mitaries is dark brown or black and very hard; but their porous 
structure, which allows the birds to grasp the thin plates in their 
strong bills and so to break them away, greatly facilitates the labor 
of carving into them. The excavation made by the trogons consists 
of a short, upwardly inclined entrance-tube, leading into the top 
of a rounded or ellipsoidal chamber in the very heart of the ter- 
mitary. The birds frequently—perhaps always—select an occupied 
termitary, and probably eat the soft-bodied white insects as they 
carve into their home. On several occasions, I have known the cavity 
made by the trogons to be sealed up by the termites after the birds 
had finished their nesting. The Massena, Black-headed and Citreoline 
Trogons choose a termitary for their nest site. Trogons are not 
unique among birds in selecting this odd position for their nests. 
The Black-breasted Puffbird (Notharchus pectoralis) and some other 
members of this family, parakeets of the genera Brotogerys and 
Conurus, and the Nicobar Kingfisher (Halcyon occipitalis) dig cavities 
in termitaries in which to lay their eggs. 

Perhaps the most unexpected place for a trogon’s nest is in the 
heart of a wasps’ nest. Apparently the Gartered Trogon always 
selects this queer site, for the seven nests of this species I have seen 
were all in wasps’ nests. The birds generally choose a lofty nest, of the 
kind suspended by its top from a slender branch, and tapering down- 
ward to a pointed or rounded lower extremity. The first step in 
taking possession is to evict the fiery builders of the nest. This the 
trogons accomplish by perching near the nest and darting back and 
forth to snatch up the insects on the wing, or else dash up to the 
side of the nest to pluck off the wasps crawling over it. The cool 
early-morning hours, before the sun has heated the air, is the pre- 
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ferred time for this wasp-snatching, because then the insects are least 
active and dangerous. The adult wasps eliminated, the birds proceed 
to hollow out a chamber among the brood-combs in the heart of the 
high, papery structure, doubtless devouring the larvae as they work. 
The nest chamber of the Gartered Trogon in a wasps’ nest is some- 
times captured by a pair of Striped Flycatchers (Legatus leucophaius) 
and used for their own brood. 

Another kind of nest site which has been recorded for trogons 
is a hole in a bank. According to Mrs. Bailey (quoted by Bent, op. 
cit.), the Coppery-tailed Trogon may nest either in cavities in trees 
or holes in banks. I know of no other species of trogon which nests 
in the ground, nor any other so versatile in its choice of a nest site. 

So far as my own observations go, trogons never take any soft 
lining into their nests, but deposit their eggs directly on the particles 
of wood, or of the hard black substance of the termitary, which hap- 
pen to remain in the bottom of the cavity when they have finished 
carving it out. Bent records nests of the Coppery-tailed Trogon 
collected in Mexico “made of various materials, such as hay, straw, 
trash, moss, wool, down, feathers, vines, and thistledown.” ‘To one 
who has had long acquaintance with the tropical species of trogons, 
this is indeed a most surprising assortment of material to find in a 
trogons’ nest. Possibly other hole-nesting birds, such as wrens or 
flycatchers (Myiarchus), took this material into cavities which were 
subsequently occupied by the trogons. 

Building the nest.—I have watched Black-headed Trogons excavate 
their nest chamber in a termitary, Gartered Trogons dig into a 
wasps’ nest, and Baird’s Trogons carve into the side of a decaying 
trunk. In each case, male and female worked alternately; and the 
male was often the leading spirit in the undertaking. Although there 
are reports of trogons (e. g., Coppery-tailed Trogon, Haitian Trogon 
and Quetzal) using old woodpecker holes or natural cavities, I believe 
that more often they carve their own nest holes, whether in wood 
or other material. Although I have not actually watched Quetzals 
excavating their nest cavities, I feel certain that they must do so, for 
except at the lower edge of their breeding range, there is no wood- 
pecker that makes a hole big enough to accommodate them. 

Trogons work at digging their nests only when the pair are to- 
gether. One bird, frequently the male, may arrive first at the nest 
site, and call until the mate appears, when work is begun. If one 
of the pair should fly off while the other has its head in the cavity, 
the latter will stop work as soon as it finds itself alone. The same 
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is true, so far as my observations go, of motmots, kingfishers, jacamars 
and puffbirds; but either male or female woodpecker will carve away 
at its nest cavity in the absence of its mate. 

Incubation.—Sets of trogon’s eggs vary from two to four in number. 
Sets of four are recorded for the Coppery-tailed Trogon and the Red- 
headed Trogon (Harpactes erythrocephalus) of India. Central Amer- 
ican trogons, so far as I know, lay only two or three eggs. In color, 
the shells vary from white or café-au-lait to decidedly blue in the 
case of the Quetzal. 

Incubation by both sexes appears to be the rule in the family. 
This is true, according to my own observations, of the Mexican 
Trogon, Quetzal, Jalapa Trogon, Massena Trogon, Graceful Trogon 
and Black-headed Trogon. According to Hume, both male and fe- 
male of the Malabar Trogon (H. fasciatus) incubate. Long sessions 
are the rule, as with most phlegmatic birds. The female takes charge 
of the nest by night; but the male may warm the eggs during half or 
more of the day. With the Quetzal, if two nests which I watched 
carefully are typical, the male takes a long session of two to four 
hours in the morning and another in the afternoon—the two totalling 
half or more of the hours of daylight—while the female sits during 
the middle of the day. In some species, as the Black-headed and 
Graceful Trogons, the male may take a single long session covering 
the greater part of the day. But as we have seen in our study of 
the Mexican Trogon, the pattern of incubation may show consider- 
able variation even among neighboring pairs of the same species, and 
to a certain extent from day to day in the same pair. 

Records of the incubation period of trogons are not numerous, and 
the following are the only ones known to me: 


Mexican Trogon—19 days (one nest, two eggs) 
Black-headed Trogon 19 days (one egg) 
Quetzal—18 to 19 days (one nest, two eggs) 


Nestlings.—All the newly hatched trogons I have seen are, like the 
Mexican Trogons, blind and naked. It seems to be the rule for 
both parents to feed and brood the nestlings—indeed, this is to be 
expected from the fact that both incubate. I have watched the care 
of the young of the Black-headed, Mexican, Gartered and Jalapa 
Trogons, and the Quetzal; and in every case the male took a sub- 
stantial share in feeding the nestlings. Hume states that both male 
and female of the Red-headed Trogon assist in rearing the young. 
In 1938, I watched a late (second brood) Quetzals’ nest, at which the 
female parent for some unknown reason ceased to attend the young 
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before they took wing; and during their last week in the nest the male 
alone brought them food. 

While the nestling Mexican Trogons received—so far as I saw— 
only insect food, young Quetzals are given, in addition to mature 
insects of many kinds, caterpillars, frogs and small lizards, such a 
quantity of the large, big-seeded, green fruits of certain lauraceous 
trees that the regurgitated seeds come to form a deep deposit in the 
bottom of the nest; and the nestlings, resting upon them, each day 
stand higher in the cavity, nearer the doorway. The Quetzals, like 
the Black-headed and Mexican Trogons, neglect to remove waste ma- 
terial from their nests. 

Mexican Trogons, as we have seen, fly from the nest fully feathered 
at the age of sixteen or even fifteen days. Three young Black-headed 
Trogons quitted their nursery in a termitarium in the Motagua 
Valley in Guateimala at the age of sixteen or seventeen days. The 
bigger Quetzals linger in the nest much longer. Two raised in a 
low nest departed at the age of twenty-three days; but two others, 
hatched in a hole about fifty feet high, delayed in its shelter for at 
least a month. 

I feel fairly certain that the Mexican Trogons on the Sierra de 
Tecpan raised only a single brood, at least in the exceptionally wet 
year 1933. Three pairs of Quetzals that I kept under observation 
at Vara Blanca, Costa Rica, in 1938, raised each two broods, where 
possible nesting both times in the same cavity. This was at an alti- 
tude of 5500 feet, in an excessively wet climate. I have no evidence 
that any other trogon attempts to raise a second brood if the first 
nesting has been successful, although this may possibly happen among 
some of the lowland species. Hume states that in India the Red- 
headed Trogons “breed only once a year.” 


San Isidro del General 
Costa Rica 


g 

i 

| 

{ 


— 


364 Wortn, Notes on Hummingbirds at Chiriqui, Panama = 


NOTES ON HUMMINGBIRDS AT CHIRIQUI, PANAMA 


BY C. BROOKE WORTH 


HuMMINGBIRDs are among the most distinctive creatures of the trop- 
ical American avifauna, yet much remains to be learned about their 
specific habits. Among the many observations of Panamanian hum- 
mingbirds which I recorded in my journal during the summer of 
1937 at Chiriqui, the following were of particular interest. I was 
much surprised to find that several species of hummingbirds have 
quite characteristic songs, uttered from a perch with the same regu- 
larity as the ‘set’ songs of passerine birds. Once I had learned the 
identity of the singer, I found it possible to detect its presence by 
ear with the same certainty that a United States ornithologist feels 
in identifying warblers and sparrows by their songs. 

Few of the hummingbirds had songs which could be called musical. 
The one which came closest to consonance and harmony was that of 
a small species which, unfortunately, I failed to identify. Its song 
was something like the thin first attempt at singing of a young Song 
Sparrow, having a lisping and slightly disconnected quality which 
suggested lack of practice or skill. The song, nevertheless, was very 
constant in its style, and I used to hear it frequently in the late after- 
noon and early evening along the Rio Garaché, particularly on rainy 
days. The singer sat quietly near the end of a small twig, inter- 
mittently throwing its head back to sing, when its throat could be 
seen pulsating with the expiratory effort. Between songs it would 
perch quietly, perhaps preening a few feathers, again with typical 
passerine abandon. 

Species of hummingbirds which sang thus were also possessed of 
the common harsh insect-like buzzes and twitterings given during pur- 
suit of one another. In this type of vocal demonstration humming- 
birds seem to resemble one another closely, while their ‘set’ songs are 
widely different and specifically characteristic. 

The song of Bangs’s Hermit, Phaéthornis guy coruscus, is very 
soft and can be heard for only a very short distance. It has the 
peculiar effect of seeming to proceed from a more remote position 
than the singer. Its character, besides that of ventriloquism, is re- 
markable for the jumble of notes of which it is composed, such as 
might be produced by several birds at one time. Before I had identi- 
fied the song, in fact, I thought that I was hearing faintly the hunger 
cries of a nestful of fledgling woodpeckers, or of some other hole- 
nesting bird. As I searched and searched for the nest, the sounds 
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would shift their direction, for the hummingbird would fly to a new 
perch as I neared it, and I had finally decided to give up the hunt in 
exasperation when I was amazed to see a Bangs’s Hermit producing 
the entire illusory chattering itself. It sat quite still, only turning 
its head slowly from side to side, and uttering a series of low liquid 
twitterings. Thereafter I frequently heard the same song, and I then 
became aware that Bangs’s Hermit was a very common species in 
the forests of Chiriqui. 

The most persistent singer of all was De Lattre’s Saber-wing, 
Campylopterus hemileucurus, although its song was less definitely 
‘set.’ This hummingbird would often sing for an hour at a time: 
chick chick chick chick chick chick chick-ta-lil chick-t’lil chick-ta-lil 
chick chick chick chick chick chick chick-t’lil chick chick—and so on 
endlessly it would sing loudly. The rhythm was perfectly regular, the 
intervals between chicks being one-half or two-thirds of a second. The 
song ‘got on my nerves’ after spending a morning in the forest. It 
would seem to become louder until it filled my ears and I could hear 
nothing else. 

I cannot state for all the species of hummingbirds I observed 
whether the females ever sing, but in the case of De Lattre’s Saber- 
wing, at least, phonation of this sort seems confined to the males. 

Closely associated with the phenomenon of song is the hum of hum- 
mingbirds. Pettingill has recorded vibration frequencies of seventy- 
five wing-beats per second during forward flight in the Ruby-throated 
Hummingbird, Archilochus colubris, and fifty to fifty-five wing-beats 
per second during hovering (Bird-Lore, 39: 194, 1937). Most of the 
hummingbirds at Chiriqui produced a hum about three octaves below 
middle C, which suggests sixty-four vibrations per second. Pettingill’s 
records are based on actual photographic analyses with a high-speed 
camera, while mine are purely the results of personal judgment. It 
happens, however, that I possess that peculiar faculty known by 
musicians as ‘absolute pitch,’ so that I am confident of the frequency 
stated above. 

The tone of the humming was not a pure one. In the background 
there was a rasping note caused, I believe, by friction among the 
feathers, probably in the region of the wings’ insertion into the body. 
The actual humming, moreover, was subject to variations in pitch 
which covered a range of approximately three half-tones (i. e., from 
sixty to seventy-two vibrations per second). The highest pitch was 
produced while the birds were feeding, particularly if they had to 
probe deeply into a blossom, when their heads were out of the nor- 
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mal relationship to their bodies and the excursion of their wings 
was restricted by cramped quarters. The next-highest pitch was pro- 
duced at the moment of acceleration when the birds darted off. Once 
started, the pitch dropped another half-tone, while the lowest note 
of all was produced during uncomplicated hovering, that is, while 
the bird took its bearings preparatory to its next move. Thus: 


Uncomplicated Normal Accelerated 

Monsuser Hovering Flight Flight Feeding 
Pitch B C# D 
Frequency 60 64 68 72 


So far as an estimate of the speed of flight of the various species 
is concerned, I can only say that they all frequently flew with extreme 
rapidity. On one occasion I was proceeding along a forest trail when 
I heard the pursuit-squeakings of a pair of hummingbirds ahead of 
me. They came into view at a distance of a hundred yards and then 
sped directly down the trail about a foot from the ground, banking 
heavily three times in order to get past three almost imperceptible 
bends in the trail. Their speed was such that unless they had 
banked they would have shot off into the forest. As they passed me I 
could see only a streak of birds, and for this reason I cannot state 
their identity. My estimate, which is only very casual, is that they 
covered the hundred yards in three seconds or less; their speed at this 
rate would have been at least seventy miles per hour. Whatever the 
speed of this particular pair of birds was, I do not regard it as excep- 
tional for any of the hummingbirds. The Ruby-throated Humming- 
bird has been timed at fifty-five miles per hour during normal cruising 
flight (Allard, in Auk, 51: 84, 1934). 

The high pitch produced during feeding was especially noticeable 
in Bangs’s Hermit. With its long decurved bill, this bird has some 
difficulty in properly approaching a banana blossom, for it must probe 
within and between the parallel tiers of tubular flowers, and these are 
situated in a vertical position. The bird would fare better if its 
beak were recurved dorsally, for under existing circumstances it is 
necessary for it to maneuver into a position directly below its goal 
and then to thrust its bill straight upward into the blossoms. It 
seems to find this position awkward and difficult to maintain. On 
one occasion I watched a Bangs’s Hermit probing its way systemati- 
cally along the rows of blossoms when a large insect, which I believe 
was one of the carnivorous nocturnal crickets, suddenly appeared on 
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a part of the main globular banana bud just below the lowest tier. 
The insect may have had eggs or young concealed in one of the flower 
crypts, for it guarded a set area on the bud and did not allow the 
hummingbird to probe the blossoms in that vicinity. Unfortunately 
it was becoming dark, and I could not see all the details of this 
engagement, although I stood only a few yards away. The humming- 
bird seemed to acknowledge the insect’s power or authority, for it 
did not infringe on the danger zone, though it worked systematically 
to its very edge. The insect occupied a strategic position to ward 
off the bird, for to insert its bill the hummingbird had to approach 
the flower until its breast touched it, with the body then vertical in 
position. During normal hovering the bird’s body was held at about 
forty-five degrees from the horizontal. As long as the insect main- 
tained a stance below certain blossoms, it could successfully hold the 
bird at bay. This presupposes that the bird recognized some danger- 
ous quality, such as a sting or severe bite, in the insect. Were the 
flowers disposed horizontally, or were the bird’s bill curved upward, 
the Phaéthornis would not have had to touch its breast to the bud, and 
the insect would have had less jurisdiction over the bird’s feeding. 

Bangs’s Hermit suspends its nest at the tip of a blade of a palm 
leaf. Its two eggs are dull white in color and average 17.5x 11 mm. 
in their dimensions. A large number of Chiriqui hummingbirds 
adopt a similar site for their nests, according to Sefior T. B. Ménniche, 
my host at Boquete. I found approximately the same method in use 
by the Bronzy Least Hermit, Glaucis hirsuta aenea, except that the 
nests of this species were invariably suspended from a ribbon of banana 
leaf. 

The Bronzy Least Hermit, not previously recorded from the Re- 
public of Panama, is very common in banana groves of the Rio 
Garaché region in Chiriqui. I was fortunate in observing three oc- 
cupied nests of this species, and all agreed in their location and struc- 
ture. Banana leaves, when old, become split transversely in many. 
places so that the blade of the leaf hangs in ribbons from the midrib. 
Where the midrib is nearly horizontal the ribbons depend vertically. 
The hummingbirds select one of these ribbons, preferably one about 
an inch in width. The nest is placed on the under or inner side of 
this ribbon, to which it is fastened by the use of downy plant fibers 
and spider webs which encircle the ribbon tightly.. No anchorage 
to the midrib is used. On this foundation the nest cup is erected, 
rather high (that is, close to the midrib). It is large and deep, being 
very loosely built of rootlets, so that the eggs may be seen through the 
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structure from below. There is an attempt at concealment evidenced 
by the placing of additional material below the nest to the very tip 
of the leaf-ribbon. The nest is both secure and waterproof, for it is 
protected by the main blade of the leaf overhead. Should the mid- 
rib be broken, the ribbon will still hang vertically due to the weight 
of the nest, and rain which might then gain access to it will easily 
drain out through its open structure. The nests were usually placed 
about ten feet from the ground. I watched one during its construc- 
tion. The cup was not yet finished and the adult, to affix new fibers, 
still had to hover at its work. It worked with its feet on the par- 
tially formed lip of the nest, its wings vibrating, and manipulated 
something with its head and beak at the edges of the leaf-ribbon above 
any point where I could see actual nesting material. I felt sure that 
it was working at the fiber and spider-web guy-wires which must he 
the critical point in such a precarious structure. The eggs, which 
are laid in June and July, were invariably two in number, measuring 
15x 9 and 16x9 mm. in one case. They were placed in the nests 
with their opposite poles mutually adjacent. 

The young birds were quiet most of the time. They huddled 
deeply in the nest when I examined them; indeed it was possible 
to invert the entire nest without emptying out the fledglings. Their 
natal down harmonized well with the rootlets, fibers, and small 
amount of lichen adorning the rim of the cup, so that one might 
look into the nest but scarcely see young birds in it. In feeding the 
young the parent would perch on the edge of the nest and seemingly 
probe them with its curved bill in true hummingbird style. Then it 
would fly off a few feet and, hovering, run its tongue in and out 
several times, and then return to feed the young again. It appar- 
ently had to get clear of the nest’s closely overhanging roof (the mid- 
rib of the banana leaf) to regurgitate a new portion of its crop’s con- 
tents. Having done so, it would then return to the nest and deliver 
the new consignment to its young. This forcing of the bird to sally 
forth for free regurgitation during feeding of the young may afford 
an unexpected protection to this species, for it can thereby detect the 
approach of intruders sooner than it otherwise would. 

At least twenty-five species of hummingbirds are known to occur 
in the Chiriqui region. In this sketch I have reported specifically 
on only three. I have tried, however, to point out the degree of indi- 
viduality which characterizes each species. 


Department of Zodlogy 
Swarthmore College, Swarthmore, Pennsylvania 
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PAIRING RESPONSES OF FREE-LIVING 
VALLEY QUAIL TO SEX-HORMONE PELLET IMPLANTS! 


J. T. EMLEN, JR., AND F. W. LORENZ 


GreEAT progress has been made in recent years in analyzing the com- 
plex behavioral changes which occur during the normal breeding 
cycle of wild birds. The function of the endocrine system in this 
cycle has been investigated in certain domesticated species (Berthold, 
1849; Hamilton and Golden, 1939; Carpenter, 1932; Shoemaker, 
1939b; and others) and in at least one wild species held in captivity 
(Noble and Wurm, 1940), but obstacles have heretofore stood in the 
way of an experimental approach to the study of wild birds in the 
field. 

Until recently, hormone-injection studies have required frequent 
treatments throughout the experimental period. This has been an in- 
surmountable handicap to students of wild-bird behavior, as the re- 
peated trapping and handling of the subjects, aside from practical 
difficulties, introduces a disturbance variable of considerable magni- 
tude. The development of the hormone-pellet technique (Deansely 
and Parkes, 1937; Mark and Biskind, 1940) should prove of great 
value to studies with wild birds. Small pellets of compressed crys- 
talline hormones, implanted subcutaneously, have been shown to 
absorb slowly and supply hormone to the blood stream over a period 
of a month or more. The behavioral responses of wild birds to intro- 
duced hormones may thus be studied in the field for an extended 
period with a minimum of disturbance to the subjects. 

The writers are greatly indebted to Dr. Erwin Schwenk, Director of 
the Chemical Research Division of the Schering Corporation for a 
supply of testosterone, to Dr. C. W. Sondern of the Research Labora- 
tories of George A. Breon and Company for the stilbestrol used in 
this investigation and to Dr. G. R. Biskind for advice and assistance 
in preparation of the pellets. 

The California Valley Quail (Lophortyx californica vallicola) is a 
sedentary species well adapted to individual study. Quail on the 
University of California Farm at Davis have been foliowed closely 
since 1936 with the use of colored markers applied to legs and tail, 
and a technique for tracing individual life histories through field 
observation has been developed (Emlen, 1939). Certain of these 
birds were used as the subjects for the present experimental study 
during the winter of 1940-41. 


1 Contribution from the Divisions of Zoology and Poultry Husbandry, University of California, 
Davis, California. 
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Normal pairing behavior.—During the winter months Valley Quail 
at Davis are sexually inactive and are grouped into flocks or coveys 
of from 5 to 35 individuals. The first traces of sexual activity appear 
in the latter part of February when, by sustained and repeated watch- 
ing of color-marked birds, the beginning of pair formation may be 
detected. The bonds are loose at first but become more definite 
early in March. Both members of a pair seem to share in the forma- 
tion and maintenance of the relationship. The male, however, is 
generally the more attentive and alert of the two, holding his head 
higher, feeding less and letting the female lead the way (Emlen, un- 
published data). As pairing behavior progresses, fighting between 
the males increases and the ‘peck order’ of social dominance becomes 
more definite (Emlen and W. E. Howard, MS). Copulation may be 
observed in an abortive form during any month of the year, but does 
not become frequent and definite until the latter part of March. 

The experiments described in this paper were designed to test the 
behavorial response of free-living quail to sex hormones administered 
in pellet form during the winter season of sexual inactivity. 


EXPERIMENTAL 


Two experiments were carried out on a single covey of marked 
birds. In each a few individuals were treated with an androgen 
(testosterone) and a few with an estrogen (stilbestrol); the remaining 
birds in the covey were left undisturbed as controls. Sustained ob- 
servations were made at frequent intervals during the ensuing six 
weeks. 

Experiment 1 (Table 1) was started on November 29, and con- 
tinued through January 10. Testosterone pellets were implanted 
subcutaneously in two males and one female, and stilbestrol pellets 
in three females on the first day. Four males and two females were 
left untreated as controls. The first unusual behavior appeared in 
the morning of the third day, approximately 45 hours after treat- 
ment, when each of the two testosterone-treated males (401 and 412) 
became pugnacious toward other males and started aggressive ad- 
vances toward females 452 and 455, respectively. These females, the 
former untreated, the latter treated with stilbestrol, were passive ex- 
cept for occasional attempts to escape. Other females remained 
passive and unaffected. Untreated males reacted to the increased 
pugnacity in the stimulated males by retiring a short distance; thus 
the covey was somewhat scattered during the day. Aggressive behavior 
subsided rapidly on succeeding days as the attended females submitted 
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and began to follow rather than evade their mates. On the sixth 
day, however, one of these females (455) suddenly left her mate and 
the flock and flew to some brush about 200 yards distant. The 
attending male (412) started in pursuit but failed to overtake her. 
He then isolated himself from the covey and after the ninth day 
assumed the crowing habit typical of unmated males in breeding 
condition. 

The testosterone-treated female (466) showed no unusual behavior 
until the sixth day, when she was observed pursuing an untreated 
male (442). During the next few days this female was absent from 
the covey and alone, but on the tenth day she was back and paired 
with male 442. The female seemed to be the more attentive member 
of the pair (i. e., assumed the male role) but this was not definitely 
ascertained. The term “male role” as used in this paper refers to 
the typical male pairing activity described above in the paragraph 
on normal pairing behavior. Pairing behavior was noted in two un- 
treated ‘control’ males (441 and 403) on the thirteenth and fifteenth 
days, respectively. 

No further developments of general importance appeared during 
the observation period. Unusual behavior waned after the sixth week 
and had practically disappeared by the beginning of the ninth week, 
when the second experiment was initiated. 

Experiment 2 was started on January 22, and continued through 
March 4. ‘Testosterone pellets were given to one male and two 
females, and stilbestrol pellets to one male and one female on the 
first and second days of the experiment (see Table 2). Six males and 
two females were left untreated as controls. The first unusual be- 
havior appeared in the evening of the second day, about 30 hours 
after treatment, when the testosterone-treated male (413) became pug- 
nacious toward other males. The latter, however, maintained their 
dominance and drove him to the edge of the covey. This male showed 
interest in a female on the third day but did not secure a mate until 
the eighth day. The mate (9 466), also a testosterone-treated bird, 
was then absent until the eleventh day, during which time the male 
exhibited the ‘crowing’ habit. On her return the female was paired 
with another bird ( 4 408) until he was artificially removed. She then 
returned to her previous mate (¢ 413). 

The other female to receive testosterone (454) was a young bird 
that never paired in the first experiment. She was observed near 
male 416 (treated with stilbestrol) on the third, seventh and eighth 
days and was definitely paired with this male after the tenth day, 
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TABLE 1 


Errect oF TREATMENTS WITH TESTOSTERONE AND STILBESTROL ON BEHAVIOR OF 
VALLEY QualL, EXPERIMENT 1 


Numbers in italics refer to days after start of experiment; 
T = testosterone; S = stilbestrol. 
All implants were made on day / (Nov. 29, 1940) 


gas] sf Modification of Behavior 
~ 

#401 | 17 |medium| T 3 | 3, actively pursued Q 452, aggressive toward 
other o'c’'; 4-8, paired with 9 452; 8, mate dis- 
appeared; //, last seen (alone). 

o'412 30 high y 3 3, actively pursued 9 455, aggressive toward 
other o'c'; +6, paired with 9 455; 6, mate 
abruptly left, covey—gave unsuccessful chase; 
6-23, apart from covey, crowed after 9; 32-41, 
loosely paired with Q 466. 

403 30+|medium} none 15 14, aggressive toward mated 441; /5, paired 
with 9 455; 16-32, absent with mate; 32, re- 
turned alone. 

o'4il 30 low none No signs of unusual behavior. 

o'442 |medium} none 10 | 6, pursued by 9 466 and pursued 9 453; 10-17, 
paired with 9 466 (female role), pugnacious 
towards other oo’; 17, disappeared. 

"441 low | none 13 13-32, paired with 9 453. 

9466; 2 = 6 | 6, chased o& 442; 7-9, absent from covey; 10-17, 
paired with o 422 (male role); 2/-41, paired 
with o 412. 

9455 40 s 3, passive to co’ 412’s attentions; 6, leaves mate 
(0412) abruptly on wing and evades him; 6-—/3, 
alone; 15, paired with o 403; absent after 15. 

9 453 4 Ss 6, chased by o 442; 7-13, absent; 13-32, paired 
with o 441. 

9451 2 Ss No unusual behavior; disappeared after 9. 

9 452 17+ none 3, passive to o’ 401’s attentions; $8, paired with 
o' 401; absent after 8. 

2 454 2 none No unusual behavior. 

taking the pairing initiative (male réle) at first. On the twelfth day 


she submitted to copulation and thereafter her ‘maleness’ seemed 
to wane. 

Pairing behavior was noted in five of the six untreated ‘control’ 
males and in the stilbestrol-treated male between the tenth and 
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TABLE 2 
Errect oF TREATMENTS WITH TESTOSTERONE AND STILBESTROL ON BEHAVIOR OF 
VALLEY QualIL, EXPERIMENT 2 
Numbers in italics refer to days after start of experiment; 
T = testosterone; S = stilbestrol. 
All implants were made on days J and 2 (January 22 and 23, 1941) 


2 ‘2 
Iss Modification of Behavior 
413 6 low T(1) 2 2, more pugnacious; 3, retired from covey; 4-7, 


alone, calling; 8, paired with 9 466; 9-10, alone, 
crowing (mate not seen); 11-19, absent; 20-43, 
back, again paired with 9 466. Position in peck 
order not changed. 


o'416 6 |medium| S(/) 12 3, 7, & with Q 454, pairing not definite; 10, 

definitely paired with 9 454 (female role); 12, 
assumes initiative, copulates once; remains paired 
through 43. 


o'412 32 high | none 10 10, paired with 9 462 (J5, castrated, 16, re- 


(cas- leased); 17, with mate but inattentive; 19, at edge 
trated of covey, ostracized; slightly apart from covey 
15) (unpaired) through 43. 


4ll 32 low none 16 16, paired with 9 462, incomplete copulation; 
22, again paired, and 25, definite copulation; still 
paired 43. 


o'403 32+] low none 16 7, possibly paired with 9 455; 16-43, loosely 
paired with 9 455. 


o'407 6 | lowest | none 10, joins covey; unpaired and unaccepted through 
(alien 28; absent after 28, 
o'408 6 |medium} none 12 | 8, possibly paired with 92 457; 12, paired with 
(cas- Q 466 (15, castrated, 16, released); 17-43, at 
trated edge of covey, ostracized. 
15) 
fof medium} none 10 10-43, loosely paired with 9 457; 10, copulates. 
Unm. 
9 454 4 T(Z) |10(3?)| Paired with co 416 (male role temporarily) (see 
o 416 for details); 22-43, lame, still paired. 
9 466 + T(2) & | 8, paired with o 413; 9-11, absent, alone; 12-14, 
paired with 408; 20-43, again paired with 
413. 
9 457 6 S(2) &, possibly paired with o& 408; 10, accepts copula- 
tion with o’ Unm; remains loosely paired with o 
Unm through 43. 
9 462 6 none 10, paired with ¢ 412; 16, paired with o 411; 
17, back with o 412; 19-43, again paired with 
411. 


9455 42 none See o 403. 
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sixteenth days of the experiment. One of these birds, unpaired until 
the fifteenth day, immediately secured the female made available 
at that time by the artificial removal of a paired male. Single in- 
stances of copulation were observed in two of the controls and in the 
stilbestrol-treated bird. 


DIscussION 

Effect of testosterone.—Injections of male sex hormone have been 
shown to produce an advance in social status in low-ranking hens 
(Allee, Collias, and Lutherman, 1939), canaries (Shoemaker, 1939b), 
doves (Bennett, 1940), and night herons (Noble and Wurm, 1940) 
in captivity. Valley Quail males treated with testosterone in the 
present study, showed a marked increase in pugnacity and in pairing 
behavior, but apparently did not change their position in the peck 
order of the covey. Preliminary observations were not extensive 
enough to give a complete picture of the social hierarchy of the 
covey at the onset of the experiments; they were, however, adequate 
to give the approximate position of each bird in the peck order (peck 
right). One bird that ranked at or near the top before treatment 
maintained this dominant position throughout the experimental pe- 
riod. Another which had at least one untreated male above him 
failed to advance. A third, the only testosterone-treated male in 
experiment 2, stood near the bottom of the peck order. The marked 
aggressiveness that followed treatment produced no change in the 
status of this bird; each display of pugnacity only induced threats 
from dominant males with the result that he was driven to the edge 
of the covey. This bird remained in the same subordinate position 
throughout the six weeks of observation. 

A peck-order response to androgen injections is probably a second- 
ary reaction to the sexual stimulation produced. Furthermore, ex- 
periments with captive birds (various authors) and with the present, 
free-living quail suggest that artificial sexual stimulation activates 
the natural pairing and breeding behavior characteristic of the species 
treated. It therefore seems appropriate to examine the natural pro- 
cedure of pair formation (sexual awakening) in the various species 
under consideration for a possible explanation of this discrepancy in 
social response to androgen injections. In many birds, including the 
night heron, dove and canary, males start the sexual (breeding) cycle 
by isolating themselves from the rest of the flock on mating terri- 
tories where they become socially dominant; pair formation follows. 
In others, including the Valley Quail (cf. Lack, 1940), sexual activity 
starts with pair formation some time before the flock breaks up for 
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nesting. It is not difficult to see how the reaction to artificial sexual 
stimulation would be more disruptive to a flock of birds of the former 
category than to one of the latter. 

Pairing activity appeared in testosterone-treated male quail coinci- 
dent with the rise in pugnacity on the second day after treatment. 
With both cases in experiment 1 the male singled out a female in 
a manner not determined and suddenly assumed an aggressive be- 
havior toward her, comparable in nature and intensity with that 
of unmated males toward mated females at the height of the breed- 
ing season. This aggressiveness subsided quickly and did not reappear 
so long as the birds remained paired. The change to a quiet be- 
havior was apparently due to an acceptance of the male by the female, 
for after the initial aggressive phase had ended, females were at least 
partly responsible for keeping the pairs intact. Except as accidents 
interceded (male 412 in Table 1), this behavior continued without 
significant change until the effects of the implants disappeared about 
six weeks later. 

This pattern of pairing behavior in the testosterone-treated males 
was similar to that observed in normal males during previous years 
with the exception of the initial aggressiveness. The sudden rise of 
sex-hormone activity induced by implants (Lorenz, Chaikoff and 
Entenman, MS.) is undoubtedly quite different from the gradual 
build-up of such substances at the beginning of the breeding season 
in Nature. It may well account for the intensity of initial reaction 
in the experimental birds. 

Courtship (epigamic) and copulation did not appear in any of the 
testosterone-treated birds. This is interesting in view of the fact that 
copulatory behavior has been noted in wild undisturbed quail at 
Davis during every month of the year and was observed in one 
stilbestrol-treated male and two untreated males during the course 
of the present experiments. Shoemaker (1939b) showed that female 
canaries are capable of male copulatory behavior and yet, under the 
influence of testosterone propionate, may pair, court and attend their 
mates without ever showing it. Some further releasing factor, either 
internal or external, is apparently needed for the complete response 
in these birds. 

The females reacted definitely to androgen implants, but their re- 
action was slower and apparently somewhat weaker than in males. 
Pugnacious behavior did not appear at all, and pairing behavior 
was slightly delayed. These females, however, took the pairing 
initiative that is normally assumed by the male. The treated female 
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in experiment 1 was observed on the sixth day, following or pursuing 
a male that was, in turn, pursuing another female. During the next 
three days she was absent from the covey by herself, a behavior rarely 
seen in females. On the tenth day, she was paired with the male 
she had been chasing four days before, and apparently was assuming 
the major réle in keeping the pair together. Ten days later her mate 
disappeared and she was found loosely paired with another male (the 
initiative in this second pairing was not determined). 

This same bird, given testosterone pellets in the second experi- 
ment two months later, continued to exhibit a restless behavior of 
the type observed in experiment 1. Another female treated with 
testosterone in the second experiment showed a similar delayed-pairing 
response. When first paired, this bird assumed the male réle over her 
stilbestrol-treated mate, but on the twelfth day she submitted to cop- 
ulation and thereafter became the less attentive of the two. 

Authors are generally agreed that male sex hormone in female 
birds produces certain features of male courtship behavior. The pres- 
ent study shows that certain other traits may not be affected in the 
quail. More detailed studies with chickens have shown that only 
certain aspects of the psychological state are altered by gonad trans- 
plantations and that many fundamental attributes of behavior are un- 
affected (Finlay, 1925). 

Effect of stilbestrol__No direct behavior response was detected in 
any of the birds treated with stilbestrol. The acceptance of males 
as mates cannot be considered a response since it differed in no visible 
way from the corresponding behavior in untreated females. No indi- 
cations of ‘squatting’ were noted, and only one of the three observed 
instances of copulation was with a stilbestrol-treated bird. The single 
stilbestrol-treated male (416) paired at about the same time as the 
untreated males. He was, it is true, less attentive than his mate at 
first, but this was probably due to the testosterone induced activity 
of the latter. 

Lack of behavioral response to estrogens has also been reported for 
canaries (Shoemaker, 1939a) and night herons (Noble and Wurm, 
1940). It should be noted, however, that in the chicken, Goodale 
(1916) has produced female behavior by transplanting ovaries into 
capons. 

Effect of experiments on untreated birds.—_Untreated birds were 
expected to retain normal behavior and thus serve as controls, per- 
mitting direct comparisons with treated individuals. Definite pair- 
ing behavior, however, appeared in eight of the ten ‘control’ males 
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between the tenth and sixteenth days of the experiments. In experi- 
ment 1, this occurred during the first part of December, more than 
two months earlier than pairing has ever been detected in five years of 
observation at Davis. In experiment 2 the reaction came about two 
weeks before natural pairing might be expected. 

Pairing behavior in these untreated males differed from that in 
testosterone-treated birds only in lacking the initial phase of aggres- 
siveness toward the female. In this respect it resembled normal pair- 
ing. One untreated male (411) showed traces of aggressiveness on 
acquiring the mate released by another male (412) on the sixteenth 
day. Due to the unbalanced sex ratio in the covey, no females had 
been available until this time, and this may have been reflected in 
his behavior. Unmated males are extremely aggressive toward mated 
females during the breeding season (Emlen, 1939). 

Pairing in the normal, untreated males of the experimental covey 
was probably due to contagious behavior. Further studies on this 
reaction and on morphological effects that may accompany it are 
being planned. 


SUMMARY 

1. Compressed pellets of crystalline sex hormones (testosterone and 
stilbestrol) were implanted subcutaneously in wild Valley Quail at 
Davis, California during the non-breeding season. Follow-up observa- 
tions were made in the field over a six-weeks’ period in each of two 
experiments. 

2. The three males treated with testosterone became pugnacious 
toward other males, but this had no effect on their position in the 
peck order of the covey. 

3. Each of the three males and two females treated with testosterone 
pursued and then paired with a bird of the opposite sex. The female 
reaction was slower and less intense than that of the male. Court- 
ship and copulation did not appear in these birds. Two males, upon 
losing their mates, assumed the crowing behavior typical of unpaired 
males during the breeding season. 

4. The male and the four females treated with stilbestrol showed 
no behavioral response. 

5. Untreated (control) males showed contagious behavior in eight 
out of ten cases by pairing off in the manner of treated males. 
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TEMPORARY DEAFNESS IN BIRDS 
BY CHARLES W. BRAY AND W. R. THURLOW 


In 1875 Wurm described a condition, well-known to hunters, of 
temporary deafness in the Capercaillie (Tetrao urogallus). At the 
climactic points of the mating song the bird, in a paroxysm of muscu- 
lar effort, opens its mouth widely in a more than usually loud and 
strident note. During these periods, each lasting 3 or 4 seconds, it 
fails to react to the sound of nearby gunshots, the shouts of hunters 
or the noise of breaking branches. A few seconds later, and while 
still in the rutting ecstasy, marked reactions, even to the slightest 
noises, occur. According to Wurm, the deafness is “complete” for 
the few seconds of its duration. No similar temporary blindness or 
failure of the other senses was observed to accompany the deafness. 

A considerable controversy arose over the source of the deafness 
(see Schwalbe and Ehrlich). One of the most reasonable explana- 
tions, from the modern point of view, is that of Ewald. He discovered 
that when the mouth of the pigeon is opened and closed the pres- 
sure of the fluids of the inner ear rises and falls. ‘This occurs, accord- 
ing to Ewald, because the eardrum is attached, by way of the skin 
of the meatus, to the skin covering the lower jaw. When the skin of 
the jaw is stretched, as the mouth is opened, it pulls on the eardrum. 
The pressure so created is transmitted to the inner ear by the col- 
umella. Ewald suggested that the temporary rise in inner ear pres- 
sure creates a temporary deafness. Thus, he believed, the Caper- 
caillie becomes deaf during its mating song because its mouth is 
stretched open so widely. Ewald’s suggestion seems to have been 
disregarded by most later authors and the controversy over the tem- 
porary deafness continued. 

The experiments to be reported here were designed to test Ewald’s 
theory by measuring the effect of opening the mouth of the pigeon 
(Columba domestica) on the sensitivity of the ear of the bird to sound. 


METHOD 


The electrical responses of the cochlea furnish a reliable method 
for the measurement of the activity of the inner ear. When the ear 
of a pigeon is stimulated by sound, electrical changes occur in the 
cochlea. These vary in accordance with the frequency and intensity 
of the sound stimulus. Within certain limits the cochlear response 
mirrors with extraordinary fidelity the characteristics of the stimuli 
affecting the ear (Wever and Bray, 1936; Bray and Thurlow). In 
experiments on mammals, it has been shown that the cochlear re- 
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sponses represent a vital activity and that they probably arise in the 
hair cells of the organ of Corti. It has also been shown that numer- 
ous conditions which affect hearing affect the cochlear response in 
similar ways (see Wever). The response is an excellent index of the 
functional activity of the peripheral portions of the auditory system. 
In the present experiments the inner ear of the anesthetized pigeon 
was exposed by an operative procedure described in a previous pub- 
lication (Wever and Bray, 1936). An active electrode, consisting of 
a small piece of silver foil, was placed on the bone in the neighbor- 
hood of the oval and round windows of the cochlea. An inactive 
electrode was placed in the skin or muscle tissue of the head. The 
electrical responses of the ear were led from the electrodes through 
an amplifier to a wave analyzer (General Radio, Type 736A) for 
measurement. Suitable calibration of the recording circuit permits 
the statement of response values in terms of voltage at the electrodes. 
Tonal stimuli were delivered to the ear of the pigeon by means of 
a loud speaker and a tube terminating at a standard distance from 
the ear. Calibration of the stimulus system is in terms of the pressure 
of the stimulus expressed as dynes per sq. cm. at the ear of the bird. 
The head of the pigeon was attached, as securely as possible, to a 
specially constructed holder. A string was tied to the tip of the 
lower jaw in order to control the size of the mouth opening. It was 
found that it was impossible to open the mouth widely without 
simultaneously moving the head as a whole over a distance of | or 
2mm. Control tests showed that this general movement of the head 
did, in itself, affect the measurements of the cochlear responses. The 
error so introduced was small, amounting on control tests to 1 decibel 
or less, and can be disregarded for the purposes of the present ex- 
periments. 
Studies were made on six ears in as many pigeons. Urethane anes- 
thesia was used throughout. 


REsULTs 


The effect of opening the mouth of the pigeon while presenting 
a sound of constant intensity to its ear is to reduce the magnitude 
of the cochlear response. Typical results for a tone of 1000~ (cycles 
per second) are shown in Text-fig. 1. The tone was presented at a 
stimulus level of 1.0 dyne per sq. cm. which, with the mouth closed, 
elicited a response of about 4.5 microvolts. Response values are 
shown in microvolts on the logarithmic scale of the ordinate. The 
mouth was pulled open, in steps judged to be 15°, up to the max- 
imum opening that could be obtained. The amount of the opening 
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is shown in degrees on the abscissa. The graph shows that as the 
mouth was pulled open the response decreased, slowly at first and then 
more rapidly, until at the maximum opening it had dropped to 1 
microvolt. This decrease amounts to 13.1 decibels. Similar effects 
do not occur in the mammals (cat). 

Repeated tests on the same pigeon, and tests on the other pigeons, 
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Text-Fic. 1.—Decrease in the cochlear response as the mouth is opened. The 
magnitude of the response to a constant stimulus of 1000~ is shown in microvolts 
on the logarithmic scale of the ordinate. The size of the mouth opening is shown 
in degrees (estimated) on the abscissa. 


invariably showed a reduction in response when the mouth was 
opened. The amount of the reduction, however, varied considerably 
from trial to trial, even in the same animal. A number of tests at 
1000~, on each of the six birds, gave maximum reductions ranging 
from 8.1 to over 40 decibels. In other words, the response with 
mouth open varied, in the several tests, from 40% to something less 
than 1% of its value with mouth closed. An approximate average 
for the reduction would be 20 decibels or a drop to about 10% of 
the value with mouth closed. 

It was thought that the variability, or even the effect itself, might 
arise through reflex contraction of the tensor tympani muscle of the 
middle ear of the bird. Studies on mammals have shown that the 
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contractions of the tensor tympani and stapedius muscles can cause 
very considerable reductions in the cochlear response (Wever and 
Bray 1937, and 1941). Consequently the experiment was repeated 
on one pigeon after death. The cochlear responses persist, at reduced 
magnitude, for some time after death, so that they can be measured 
at a time when all reflex interference must have ceased. 

The results of the measurements after death were similar to those 
obtained before death. On successive trials, with stimulus intensity 
held constant, the reduction was found to vary from 10 to more than 
22 decibels. The effect, therefore, occurs, although still in variable 
amounts, even when the tensor tympani must be inactive. It is pos- 
sible that the variability arises from changes in the arrangement of 
the loose folds of skin around the lower jaw and meatus. On suc- 
cessive trials the skin assumes different positions and the result may 
be that the ear drum is stretched different amounts. 

The effect of beak opening upon the responses to various intensi- 
ties of a sound stimulus is illustrated in Text-fig. 2. A stimulus tone 
of 3000~ was presented at various pressure levels, as shown on the 
abscissa. Response magnitudes appear, as before, on the ordinate. 
The curve marked ‘closed’ represents what may be called the normal 
relation between stimulus intensity and response magnitude. At 
low values, the curve follows a straight-line course, which means that 
response varies as a power function of stimulus. In this instance 
the exponent of the power function is about 0.8, so that a tenfold 
increase in sound pressure produces only a sixfold increase in response 
voltage? 

At the higher levels the power relationship between stimulus and 
response fails to hold. The response fails to increase in its usual pro- 
portion as stimulus intensity is increased. This fact is shown by the 
departure of the curve from a straight line and its ultimate approach 
to a maximum. In observations on other pigeons, similar curves 
have been observed to pass through the maximum and bend sharply 
down when the stimulus level is carried slightly above that necessary 
to elicit the maximum response. The response, therefore, actually 
decreases if the stimulus is increased too far. This effect is associ- 
ated with permanent injury to the inner ear and for this reason the 
measurements shown here ceased at the point indicated. 

For the curve of Text-fig. 2 marked ‘open’ the lower jaw was 
anchored at an angle of about 75° to the upper jaw and the intensity 


1The exponent of the power function is usually higher than that shown here and on the 
average is about unity (Bray and Thurlow). In other words there is a simple linear relationship 
between stimulus intensity and response magnitude in most of the cases studied. 
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function was measured again. The curve for these measurements is 
shifted to the right of that for closed mouth. A loss of sensitivity, 
amounting to about 18 decibels, had occurred. Although sensitivity 
is altered, the form of the function is essentially unaffected by the 
change in mouth position. This indicates that the effect is constant, 
for any level of sound intensity, if it is considered as a reduction in 
the effective intensity of the stimulus. If, however, one considers the 
effect as a change in response, it is not constant. In Text-fig. 2 it 
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Text-Fic. 2.—The effect of opening the mouth to 75° on response to a stimulus 
of 3000~ at various intensities. Response magnitudes are shown in microvolts on 
the ordinate and sound intensity is shown in dynes per sq. cm. on the abscissa. 


is shown that, at a stimulus value of 0.18 dynes per sq. cm. (the lowest 
measured point on the carve for open mouth), response drops from 
2.1 to 0.38 microvolts, or 15 decibels, as the mouth is opened. At 18 
dynes per sq. cm. (the highest measured point on the curve for closed 
mouth), the drop is only from 26 to 12.5 microvolts, or a little more 
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than 6 decibels. This change in the effect on response follows from 
the form of the intensity functions if the result of mouth opening 
is to reduce the effective value of the stimulus. Results of the same 
character have been observed in the mammals in studies of the effect 
of contraction of the tensor tympani and stapedius muscles (Wever 
and Bray 1937, and 1941) and in studies of the effect of air pressure 
in the middle ear (Wever, Bray and Lawrence). 

A study was also made to determine the effect of opening the 
mouth on different frequencies of sound. Typical results are shown 


Text.-Fic. 3.—The effect of opening the mouth to 75° on stimuli of various fre- 
quencies. The ordinate shows the stimulus intensity, in dynes per sq. cm., required 
to elicit a standard response of 1 microvolt. 


in Text-fig. 3. Eleven tones in the range between 100~ and 10,000~ 
were presented to the ear of the bird in succession, first with mouth 
closed, then with mouth open at 75° and, finally, once again with 
mouth closed. For each frequency the ordinate of the graph shows 
the sound intensity required to elicit a standard response of 1 micro- 
volt. Points on the curve marked ‘closed’ are the average value of 
the two measurements at each frequency with mouth closed. Points 
on the curve marked ‘open’ represent the single measurement at 
each frequency with mouth open. It should be noted that higher 
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points in the graph indicate that greater sound intensities are re- 
quired to elicit the standard response, so that the higher points mean 
poorer sensitivity. The curves show that sensitivity is poorer at all 
frequencies when the mouth is open than when the mouth is closed. 

In the case shown in Text-fig. 3 some frequencies seem to be more 
affected than others. In other cases, however, this difference between 
tones could not be substantiated. Any difference which may exist 
between the various frequencies is less than the variability of the effect. 


DISCUSSION 

The results show that all sounds, within the limits of intensity and 
frequency here studied, are relatively reduced in intensity as they 
are conducted to the inner ear of the pigeon, if the mouth of the bird 
is opened from the closed position. The size of the reduction varies 
with the size of the opening. The maximum effect is about 20 decibels 
on the average but the variability around this average is great. 

The mechanism responsible for this effect is not entirely clear. 
As stated above, Ewald suggested that the rise in inner ear pressure, 
resulting from increased tension on the ear drum, would produce 
just such an effect. However, in investigations of the mammals, it 
has been concluded that changes in inner ear pressure do not greatly 
affect the cochlear response. Changes of the tension of the ear drum, 
on the other hand, have a very considerable effect on the cochlear 
response (Wever, Bray and Lawrence). Possibly both factors, ten- 
sion on the drum and rise in inner ear pressure, codperate to produce 
the result found here, the more important factor being drum tension. 

The results are of interest in suggesting that in some birds, as in 
the reptiles, the movements of chewing and drinking must affect hear- 
ing. Even the slight opening and closing of the mouth which some- 
times occurs in breathing must have a slight effect on hearing. Move- 
ments of the jaw are ordinarily so slow that it is unlikely that they 
stimulate the sensory cells of the ear, especially since birds are very 
insensitive to sounds of low pitch (Wever and Bray, 1936; Brand and 
Kellogg). The movements may, however, be expected to produce 
slight changes in sensitivity. We have observed changes in the coch- 
lear response of about | decibel accompanying the jaw movements 
associated with breathing. Greater reductions may be expected with 
other mouth activities. Drinking, especially, since it frequently in- 
volves a fairly wide mouth opening, should reduce sensitivity con- 
siderably. 

The results throw further light on the problem of the temporary 
deafness of the Capercaillie. The wide opening of the mouth in the 
mating song must reduce sensitivity to sound. However, the size 
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of the reduction in sensitivity, observed in the pigeon, is not enough 
to explain the ‘complete deafness’ attributed to the Capercaillie. 
Although the term ‘complete deafness’ is difficult to define exactly, a 
reduction of the order of 20 decibels would hardly produce a failure 
to react to nearby gunshots. 

It is possible that the effect of opening the mouth is greater in the 
Capercaillie than in the pigeon. Variability of the effect is marked, 
even in the pigeon. And the differences in the accounts of the struc- 
ture of the middle ear of different families of birds lead one to 
expect considerable variability in a delicate mechanical system such 
as that in question. Mouth opening affects not only the skin of the 
meatus but the bones to which the drum and columella are attached. 
It may stretch, passively, the tensor tympani and change the air 
pressure in the middle ear as well. In any or all of these relations 
variability is to be expected as we pass from family to family. Thus 
in the chicken, Pohlman found no reason to suppose that the drum 
is affected when the mouth is opened. In the pigeon, on the other 
hand, the change in the eardrum can readily be observed. 

It is also possible that other factors enter in to increase the effect 
in the Capercaillie. The role of activity of the tensor tympani 
should be investigated, particularly in view of the muscular paroxysm 
of this bird at the moment of deafness. And the suggestions of the 
earlier writers, that the deafness of the Capercaillie arises through 
distraction of the attention or through the masking effect of the 
bird’s own song, take on increased significance if external sounds 
are reduced in intensity at the critical moments. It is difficult to 
evaluate the further suggestion of the earlier writers that the meatus 
of the ear closes, as a result of glandular, or other, swelling combined 
with the pressure of the posterior process of the mandible. Wurm pro- 
duced evidence that closure occurs, and was supported by others. The 
studies of Schwalbe and Ehrlich, on the other hand, indicate that the 
meatus cannot be completely closed. Pohlman, as a result of observa- 
tions on the chicken, states that this bird can easily close the meatus. 

Complete closure of the meatus would produce a considerable effect 
on hearing. In the pigeon a slight pressure over the meatus causes 
a drop of the cochlear response by 40 or 50 decibels. Added to the 
effects observed here, this would be sufficient to produce a very grave 
deafness indeed. Incomplete closure has little effect. Further experi- 
mentation on the possibility of closure of the meatus is indicated. 

It may be concluded that temporary deafness, of noticeable degree, 
occurs in the pigeon and in certain other birds when the mouth 
opens. The effect arises primarily through tension on the eardrum. 
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SUMMARY 
Opening the mouth of the pigeon reduces the transmission of sound 
to the inner ear by an amount which, at the maximum, varies around 
20 decibels. The effect occurs for all frequencies and intensities of 
sound which have been investigated. It is suggested that the chief 
source of the effect is the tension on the eardrum produced by the 
opening of the mouth. This result suggests that the auditory sensi- 
tivity of the pigeon, and possibly of other birds as well, must vary 
with the position of the lower jaw. The effect throws further light 
on the temporary deafness which occurs in the Capercaillie during its 
mating song. 
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EFFECT OF LIGHT ON THE MOULTS AND SEQUENCES OF 
PLUMAGE IN THE WILLOW PTARMIGAN 


BY PER HOST 
Plates 12, 13 
INTRODUCTION 


PTARMIGAN, like many other Arctic and high Boreal birds and mam- 
mals, show a pronounced seasonal dimorphism, and have, as do many 
of them, a white winter and a pigmented summer garb. But Ptarmi- 
gan are not limited to one summer and one winter garb. The spring 
plumage following the white winter one is subject to a series of 
changes during the summer, giving three to four distinct seasonal 
attires depending on sex and species. The striking manner in which 
the different plumages blend with the environment has caused ptarmi- 
gan to become a classical example of ‘seasonal dimorphism’ and ‘pro- 
tective coloration.’ 

Johnsen (1929) and Salomonsen (1939) have given broad surveys 
of the extensive older literature dealing with the change of plumage 
in ptarmigan. Detailed descriptions of the plumage changes in these 
birds have long been available, but until recently little has been done 
in investigating the mechanism behind the phenomenon, the joint 
actions of impulses from the environment and from the organism 
itself, which may be assumed to control the different changes. The 
first one to take up these questions in a really broadly planned inves- 
tigation was Finn Salomonsen (1939). With a very large number of 
skins of Rock Ptarmigan and Willow Ptarmigan he tried to analyze 
the relation between the moults, the seasonal feather patterns, and 
the factors controlling them. First by comparison of the moults in 
various populations of birds living under different climatic condi- 
tions; secondly by a very detailed analysis of the feather pattern in the 
various stages of feather growth during the year, he arrived at the 
conclusion that temperature is the external factor controlling the 
rhythm of plumage changes. He also touched upon the idea that 
light might be a regulator for the changes in plumage. But without 
having any experimental work as a basis for his conclusions, he found 
no support for this idea in his material. I quote from his paper 
(1939: 337-338): “Although the matter is not quite settled we may 
conclude that: The increasing amount of light is able to influence 
the development to maturity. It is, however, very unlikely that the 
annual light-cycle controls the moult. If the increase (or decrease) 
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in illumination induced and encouraged the moults it would be very 
difficult to explain the moulting-rules and would presuppose that the 
ptarmigan formed very different physiological races.” 

In the experiments to be described in this paper, the same problems 
that were the objects of Salomonsen’s investigation were approached 
by entirely different methods. Experiments were conducted to deter- 
mine to what extent the rhythm of change in plumage was geno- 
typically or phenotypically controlled, to determine whether an ex- 
ternal stimulator was necessary for promoting the different phases 
of the changing rhythm, to determine the nature of this stimulator, 
and to answer a series of questions which arose in connection with it. 
This involved keeping the birds in captivity over a considerable length 
of time, and developing a technique for this. 

During the summer of 1936 I conducted an experiment with keep- 
ing young Willow Ptarmigan (Lagopus lagopus) in captivity. The 
young were gathered in the wild a few days after being hatched and 
were placed in an artificial brooder. I succeeded in raising to ma- 
turity five out of twelve young. In the autumn of the same year I 
was requested by the Norges Jeger & Fiskerforbund (The Hunters’ 
and Sport Fishermen’s Association of Norway) to organize a project 
for raising ptarmigan on a large scale. The association pledged itself 
to furnish the money needed for carrying out the experiments. To 
Norwegian hunting, the Willow Ptarmigan is of greater importance 
than any other kind of small game. If the birds could be raised in 
captivity on a large scale, this might become of great importance 
in game management. During the winter an experimental station for 
the breeding of ptarmigan was completed and a number of birds 
necessary for breeding were secured. On this station, located near 
Oslo, Norway, were also performed the experimental studies on the 
change of plumage and the reproductive cycle of the Willow Ptarmi- 
gan which form the basis of the present publication. The main ex- 
periments were made in 1937-38, with some supplementary studies 
made later, until the work was interrupted early in 1940. Due to 
the war conditions and other unfavorable circumstances, the publica- 
tion of the results has been delayed. 

I am indebted to the Norges Jeger & Fiskerforbund and to the 
Fridjof Nansen Foundation (Nansenfondet, Oslo, Norway) for grant- 
ing the funds that made the work possible. My acknowledgments are 
also made to Dr. T. H. Bissonnette for valuable suggestions, and to 
Dr. A. L. Rand, who has kindly read this manuscript and has been 
helpful in the final editing of it. 
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MATERIAL, TECHNIQUE AND GENERAL OBSERVATIONS 


At the experimental station was kept, in the different seasons, a 
breeding stock varying between thirty and sixty birds. The breed- 
ing experiments were continued over several years and are—as far as 
the author knows-—still going on. We succeeded in raising artificially 
a small number of young, and even obtained reproduction from the 
second generation in captivity but we did not succeed in raising 
them on a larger scale, as most of the young died in early stages. 
Any further reference to this point is, however, outside the scope of 
this publication (for a detailed account, see Hést, 1938); the experi- 
ments to be described here deal with adult birds only. It is of inter- 
est to mention the experimental arrangements applied to the adult 
ptarmigan and how their behavior and different functions adapted 
themselves to the experimental conditions. 

Most of the stock birds were caught during the winter months, 
from the middle of December to the middle of March. It is in this 
period that most of the commercial hunting takes place in the larger 
and sparsely populated mountain areas in Norway. An announce- 
ment in the newspapers to the effect that live, uninjured ptarmigan 
would be bought at a price several times above the market value for 
dead ones resulted in a large number of ptarmigan being sent in by 
trappers. The collection of stock birds that we gathered in this 
manner consisted of ptarmigan from practically all the bird’s range 
in Norway. 

At the experimental farm the ptarmigan were placed in wire cages 
of different sizes. The largest cages we used had a floor area of eight 
square meters, as the ptarmigan showed a very quiet temper and did 
not seem to require so much space in order to thrive as had been gen- 
erally believed. During the mating season we divided the ptarmigan 
so that there was, on the average, about one square meter of floor 
area to each individual, while at other seasons we had them con- 
siderably closer together. In the course of a few weeks the birds be- 
came rather tame, learned to know the cages and the person who fed 
them, and discontinued the habit of flying against the netting when 
somebody approached the cages. From the very beginning they ap- 
peared less nervous than some pheasants and Hungarian Partridges 
we had in captivity at the same time. 

Those ptarmigan that got through the first difficult period of ad- 
justment gradually reached very good condition and appeared nor- 
mal in every respect. Weighings taken from time to time showed 
that the average weight of ptarmigan that had been in captivity for 
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some time was equal to or greater than the weight of ptarmigan in 
the field in the corresponding seasons. The health of the captive 
birds was very good, except during a period in the autumn of 1938, 
when an infection with high mortality spread among the birds, caus- 
ing the experiments to be disrupted, so that they could only be taken 
up again later with a new stock of birds. The process of reproduc- 
tion and moult in the captive birds was normal, and occurred at nor- 
mal times compared with those of wild ptarmigan. 

During the two seasons 1937 and 1938, the larger number of ptar- 
migan on the experimental farm began laying in the latter half of 
May and the first days of June; this entirely covers the period for the 
start of egg-laying in most of the ptarmigan grounds in southern Nor- 
way. The average number of eggs in ptarmigan nests in the wild is, 
in most years, eight or nine. In the 1938 egg-laying season, an experi- 
mental group of eleven ptarmigan hens, having their eggs removed 
daily, averaged 16.8 eggs per hen, with individual yields up to 27 eggs. 
Also in the male birds, the reproductive functions seemed to be nor- 
mal; the high fertility of the eggs gave evidence of that. The per- 
centage of fertile eggs for the seasons 1937 and 1938, all eggs and all 
experimental groups taken together, was more than 80%, and in some 
experimental groups it was considerably higher. 

The time of completing the different phases of the spring and sum- 
mer plumages varied greatly in the different individuals, and followed 
very closely the variation in the periods of reproduction. Females 
that laid their eggs early in the season also got their breeding or sum- 
mer plumage early, while individuals that were late in their laying 
assumed their summer plumage correspondingly late. A similar close 
relation between plumage stages and reproductive activities was ob- 
served also in the males. In fact, the changes in plumage followed 
the reproductive development so closely that, from the experience we 
got throughout the first breeding season, we could predict from look- 
ing at the plumage—with a chance of error limited to only a few 
days—when the different hens would be laying their first eggs or when 
the male birds would be in their active mating stages. This was of 
great use in our breeding experiments and made it possible to pair 
the birds so that the males and females that were put together in the 
same pen were individuals that would come into their mating stages 
at the same time. 

The close synchronization of plumage changes with reproductive 
activities suggested that the plumage changes were controlled by hor- 
mones from the reproductive system, or that both processes were 
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affected simultaneously by some factor in the environment. Experi- 
ments by Rowan, Bissonnette and others had already shown that in 
several species of birds light seems to be the most important factor 
controlling the reproductive cycle, and if given in quantities large 
enough it can produce activities of the gonads even during periods 
when they normally are resting. We decided to test this also on our 
ptarmigan, and in view of the relation we had observed between the 
plumage cycle and the reproductive cycle, we hoped that such an 
experiment might also give some clues to the mechanism behind the 
plumage changes. 

We started the first of these experiments in November, 1937. At 
this time the number of healthy and normal ptarmigan at the experi- 
mental station was 42. As most of these birds were needed as breed- 
ing stock in our experiments in raising ptarmigan, only a small num- 
ber could be used in our studies on the influence of light. The rest 
of the birds, however, served as controls for these experiments, and 
were kept in open pens and exposed to the natural temperature and 
light conditions of the seasons (Plate 12, upper fig.). 

The birds actually used in the experiments, as well as the control 
birds, were examined frequently as to general condition and changes 
of plumage. Every second week kodachrome pictures were taken of 
the different individuals, giving a visual record of the gradual plum- 
age changes throughout the experiment and making it easier to com- 
pare the different stages. All birds at the experimental station were 
numbered, and carried their numbers on conspicuous badges fastened 
to the wing. In the description of the experiments, I shall use these 
numbers when certain individuals are referred to. 

In order to facilitate understanding the account, I shall first give 
a short description of the annual plumage cycle as it is normally 
found in the Willow Ptarmigan of the Norwegian mountains, and as 
we could also observe it in our breeding stock. For a more detailed 
description, see Johnsen (1929). 

First of all it should be noted that the changes are produced by 
moults and the appearance of new feathers, and not by bleaching 
and other changes of feathers already grown out. Some of the moults 
are only partial, while others are complete. The males have one in- 
complete moult more than the females, resulting in a ‘courtship 
plumage’ between the winter plumage and the summer plumage, and 
giving that sex four different plumages in the course of a year. The 
plumages have very different durations; the winter plumage lasts for 
more than five months, while the other plumages are of such a short 
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duration that they often overlap. From the end of March to late 
in October the ptarmigan are subject to continuous moulting and 
changes of dress, so that the different attires run from one into another, 
making it difficult to decide exactly where one plumage ends and the 
other begins. Great individual variation, both in moulting time and 
in feather patterns, also makes it difficult to give a description that 
is at the same time brief and accurate. 

Winter plumage (male and female): Pure white with the exception 
of the rectrices, which are black with a white edging. Normally lasts 
from the end of October to the end of March, and is the same for 
both sexes. 

Spring or courtship plumage of male: Develops from late in March 
to the beginning of June. Characterized by moult and the formation 
of new feathers on head, neck, upper breast, and back, while on most 
of the under side the white winter feathers remain. The new feathers 
are pigmented in different colors and patterns, mostly brownish red 
(mahogany red to brick red) and black. The feathers on the back 
are affected last, and this part of the body only gets full coloring at 
the time when actual mating takes place. The naked wattle over the 
eye is enlarged and assumes a shining red color. 

Summer plumage of male: Starts developing from the beginning of 
June, sometimes before the spring plumage is fully completed. Char- 
acterized by moult of the remaining winter feathers as well as the 
spring feathers. The new feathers are pigmented in black, gray, brown 
and yellow, in a different pattern from that of the spring plumage, 
and the reddish colors of the spring are lacking. Shows great indi- 
vidual variation, partly caused by remaining spring feathers. 

Breeding or summer plumage of female: Starts developing by the 
end of March, at the same time as the spring plumage of the male; is 
usually completed in the last days of May and the beginning of June, 
at the time when laying starts, and is maintained during the incuba- 
tion season and the first weeks of raising the young, when no moult- 
ing takes place. It resembles greatly the summer plumage of the 
male, but shows differences in details. 

Fall plumage (male and female): Develops from the beginning of 
August. Summer feathers on head, neck, throat, breast, and flanks 
are replaced by feathers pigmented in color patterns of cinnamon- 
rufous or hazel to chestnut brown, more or less marked with black. 
On the back, new feathers in brown and black are mixed with sum- 
mer feathers; abdomen more or less white from partly colored feathers, 
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EFFEcts OF ExPosING PTARMIGAN TO ARTIFICIAL LIGHT IN 
ADDITION TO NORMAL DAYLIGHT 


For the first of the experiments four normal and healthy birds were 
selected, two males and two females. As I found it desirable to have 
a larger number of birds in this experiment, but did not have the 
opportunity to take too many birds away from the breeding stock, 
I also included four birds from an isolated pen where I kept certain 
defective individuals. These birds were suffering from injuries caused 
by flying against the wire of the pens or by fighting. As this might 
have influenced their reactions to the experimental conditions, they 
will be treated separately from the normal birds. 

At the beginning of November the eight birds mentioned were 
moved from their pens and placed in roomy cages in a one-room 
house, located a few yards from the nearest of the ordinary ptarmigan 
pens. The room had a floor space of about 24 square meters, and 
received normal daylight through large windows on two sides. These 
windows were kept constantly open, to make the temperature in the 
room as nearly as possible the same as that outside. There were no 
heating units in the room. Daily temperature readings in the room 
and outside showed, when compared, so little difference from each 
other through the period of the experiment that this can be regarded 
as insignificant. 

In addition to the daylight coming in through the windows, the 
room was artificially illuminated by two ordinary electric bulbs, each 
of 25-watt size. The experiment was started November 15. During 
the first week the light was put out in the evenings, so that the ‘day- 
length’ in the room was twelve to fourteen hours. From November 
21, the light was kept on constantly, day and night. 

Already, after two weeks of this added illumination, the birds were 
in actual moult, and December 4, after nineteen days of exposure to 
artificial light, the two normal males (Nos. 47 and 14) showed the 
first new, pigmented feathers on the neck. No. 14 had them more 
pronounced than the other. The first signs of new pigmented feathers 
in the normal females (Nos. 46 and 7) were noticed on December 8. 
While in the males the new sprouting feathers were located on the 
neck, in the females they were scattered irregularly over the neck and 
the back. 

December 22, after 37 days of exposing the birds to artificial light, 
my notes on the four normal birds are as follows: 


The females, Nos. 46 and 7, have ‘summer feathers’ on head, neck, back and the 
sides. The stage of plumage is about the same as it is normally at the start of the 
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egg-laying. The plumage of No. 46 is slightly more completed than that of No. 7. 
The normal males, Nos. 47 and 14, are in partial spring plumage, as when courtship 
is at its peak. The wattles over the eyes are shining red and enlarged; in No. 47 
they are protruding with the upper edge at the same level as the top of the head; 
in No. 14 they are somewhat smaller and less conspicuous. The change of plumage 
is more pronounced in No. 47 than in No. 14, and No. 47 is showing a more ardent 
courting behavior. Both birds are frequently uttering the calls typical of the mating 
season, and are showing the typical pugnacious attitude, threatening each other 
from their different cages. No. 47 is also chasing and pecking at the female with 
which it is paired. Both have changed plumage totally on head, neck and the 
upper breast, while on the back there are still many white feathers among the new 
pigmented ones. From our experience with the birds in the breeding season, the 
plumage is not developed quite as far as it normally is when the males are in the 
actual mating stage. 


January 3, we found five eggs in the cage of female No. 46. The 
first egg was laid about December 29, or approximately 45 days from 
the beginning of the increased exposure of the birds to light. The 
eggs were frozen, as the temperature in the cage, being about the 
same as that outside, had been far below freezing. most of the time. 
The lowest temperature so far recorded in the room during the experi- 
ment had been — 20° Centigrade, and during the period of egg- 
laying the temperature varied between — 7° C. and +1° C. This 
female laid nine eggs, the last one on January 11; then the bird started 
incubating them on a nest she had made from heather twigs and saw- 
dust in a corner of the cage. An examination on January 13 showed 
that the female had developed brood spots on the under side. The 
eggs were later placed in an incubator, but having been frozen, showed 
no development, and it was not determined whether they had been 
fertile or not. 

The other female, No. 7, had been somewhat slower than No. 46 
in developing the breeding plumage, and laid no eggs. January 19, it 
was found dead in the cage, and the autopsy revealed a fracture of 
the skull. This was a result of pecking and rough treatment by the 
male in the same cage, particularly on January 4, after which the fe- 
male had appeared sick and miserable. The ovary showed follicles of 
a diameter up to 3 mm., considerably enlarged as compared with what 
was found to be normal for the season in the ovaries of wild birds 
at the same time of year. It was obviously in a phase of regression, 
however, caused by the poor general condition of the bird. The 
plumage was a fully developed summer one; all winter feathers on 
head, neck, breast and sides had been replaced with pigmented 
feathers. 

On February 9, 1938, this experiment was terminated and the 
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experimental conditions were altered for the remaining birds. Both 
normal males had, by this time, fully developed spring plumage, and 
No. 47 had even acquired some feathers of the summer plumage. 
Female No. 46 had a fully developed summer plumage. 

The four defective ptarmigan used in this experiment showed re- 
actions similar to those of the normal birds, but they were slower 
in starting to moult and develop new feathers, and the females did 
not lay any eggs. The first pigmented feathers showed themselves 
in these birds by the middle of December. On December 21 one of 
these birds, a male, No. 13, died. The testes were considerably en- 
larged, several times larger than those of wild ptarmigan collected 
during the same period of the year. It had the winter plumage inter- 
spersed with pigmented feathers on head and neck, in about equal 
proportion to the white ones. On the other parts of the body the 
white winter plumage still remained unchanged. 

When the experiment was terminated, in the beginning of Febru- 
ary, the two defective females had almost fully developed breeding 
plumages. The one remaining defective male had head, neck and 
upper breast fully covered with pigmented feathers and had a few 
dark feathers on the back. 

Among the control birds not a single individual showed any similar 
signs during the same period. At the time when the experiment 
was concluded, all control birds were in their typical white winter 
plumages. 

As a whole it can be stated that in this experiment all eight birds 
reacted on exposure to increased amounts of light by showing signs of 
increased activity of the reproductive system and by moulting and 
developing plumages typical of the spring or the summer season. 
This happened in spite of the fact that the birds were kept at very 
low temperatures. 

In the fall of 1938, these experiments were repeated under condi- 
tions that allowed a more detailed analysis of the plumage changes. 
Eight birds were used, and each of them was placed in an individual 
cage, isolated from light from the outside and with its own electric 
light-source. Unfortunately the experiment had to be discontinued, 
as the birds became infected with a disease that had high mortality, 
but some data were secured. 

Six of the birds were exposed to electric light day and night from 
the beginning of November. All the birds reacted more slowly than 
did those used in the experiments the preceding year. When the 
experiment started, they were all in normal winter plumage, but two 
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of the males had some feathers pulled out from the neck, covering an 
area of about one square inch. November 20, new feathers, pig- 
mented in brown and black, were beginning to cover these spots. 
By the beginning of December all of the birds were moulting and 
showing some new pigmented feathers, the males mostly on head and 
neck, the females more generally over head, neck and back. In the 
first days of December, two of the birds died. When the experiment 
was discontinued, by the middle of December, the two birds then 
remaining, both males, had pigmented feathers covering the head 
and neck and a few scattered ones on the upper breast and the back. 

For two birds that were kept exposed to electric light continu- 
ously, day and night, from the beginning of November, hoods were 
made of black cloth, to cover their heads and eyes. These hoods were 
removed for six hours every day, but were worn continuously for 
- the remaining hours of the day and the night. With the hoods on, 
the birds usually kept very quiet and paid little attention to dis- 
turbances. One of the birds died 24 days after the start of the experi- 
ment, while the other one, a male, was still alive when the experi- 
ment was discontinued in the middle of December. By this time, 
however, it had developed an infection of one of the eyes, possibly 
caused by irritation from the hood. These birds kept their winter 
plumages unchanged throughout the experiment, in spite of being 
exposed day and night to electric light. This indicates the impor- 
tance of the eye as the main receptor for the light influences that 
affect the changes of plumage. 


EFFECTS ON PLUMAGE OF REDUCED LIGHT 

The foregoing experiments clearly indicated that light controls the 
reproductive activities of ptarmigan and the development of spring 
and summer plumages. It remained to be determined if the fall and 
the winter plumages were regulated by light conditions—if these plum- 
ages represented reactions on reduced day-lengths in fall and winter. 

The first experiment was made on a single individual, male No. 14, 
and started immediately after the end of the first experiment previ- 
ously described. On February 9, 1938, after having been exposed to 
artificial light in addition to normal daylight for almost three months, 
this bird had a well developed spring plumage. The head and fore 
part of the body were covered with feathers pigmented in black, brown 
and red, and the back also was fully covered with pigmented feathers, 
with the exception of some four or five remaining winter feathers 
scattered among the spring feathers. 

On February 9, this bird was placed in a pen covered with dark 
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cloth. The cloth was removed every morning, and the pen covered 
again in the evenings, so that for the first days the bird was exposed 
to light ten hours a day instead of twenty-four hours as previously. 
Gradually the time of exposure to light was further reduced until by 
February 26 the bird had only seven hours of light a day, and this 
condition was then kept unchanged throughout the experiment. 
During this experiment a heating unit in the room kept it consider- 
ably warmer than the outdoors. Most of the time the room tempera- 
ture was between + 10° and + 20° C., which is close to summer con- 
ditions in the natural domain of the ptarmigan. 

By February 15, only six days after the light had been reduced, 
moulting began and a number of feathers were found on the bottom 
of the pen. Most of them were pigmented feathers from the new 
spring plumage, but there were also white feathers from the remain- 
ing parts of the old winter plumage. February 19, a number of 
feathers were pulled out from the bird’s neck, to make it possible to 
see promptly when pigmentless feather growth appeared. On Febru- 
ary 26, seventeen days from the start of the experiment, it was noticed 
that new white feathers were developing on this bare spot. A few 
days later, new white feathers were beginning to show themselves also 
on other parts of the neck and on the head. Photographs taken March 
8 show the spring feathers on head and neck interspersed with a num- 
ber of new feathers. Moulting was now proceeding very rapidly, and 
new white feathers soon started to show themselves also on the back. 
The plumage change which now took place had no parallel in the 
normal plumage cycle in nature. This bird did not go through the 
normal stages of a summer plumage and a fall plumage, but went 
from spring plumage directly into a new winter plumage. Photo- 
graphs taken on March 23 show the dark plumage on head, neck, 
breast and back abundantly interspersed with new white feathers. 
Also, parts of the body that were covered with white feathers of the 
old winter plumage were moulting and regenerating new feathers. 
So by this time the plumage was composed of: (1) old winter feathers; 
(2) spring feathers; (3) new winter feathers. 

March 29, the plumage change was already almost completed; only 
on the hinder part of the back a few dark feathers remained. When 
the bird was photographed on April 9, only four dark feathers were 
left on the back. A few days later these feathers also were moulted. 
The winter plumage was complete slightly more than two months 
from the beginning of the experiment, and it had developed in spite 
of temperatures that approached summer conditions. 
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Another interesting fact in connection with this experiment is the 
high number of plumage changes this individual had gone through 
in one year. In April and May, 1937, it had changed from winter 
plumage to spring plumage, and during summer and fall, had passed 
through the natural stages of summer plumage, fall plumage and a 
new winter plumage. Then, under experimental conditions, it had 
developed a spring plumage, complete by February 9 when, again 
under experimental conditions, a complete moult was induced, and 
in two months it developed a new winter plumage. Six different 
plumages in one year! Shortly after the experiment just described 
had been completed, the bird was again exposed to light 24 hours 
a day, starting May 2. On May 16, the first new pigmented feathers 
on head and neck were observed. Photographs taken June 9, after 
37 days of exposure of the bird to continuous light, show an almost 
complete spring plumage. Photographs taken July 6 show a complete 
spring plumage in transition to summer plumage. Kept under the 
same experimental conditions, continuously exposed to light, for four 
more months, the bird did not develop any typical summer plumage 
or fall plumage, but developed an atypical mixed plumage that was 
subject to small changes by incomplete moults at irregular intervals. 

Another experiment to test the effect of reduced light on plumage 
was started in August, 1939. Five ptarmigan, two males and three 
females, were isolated when the breeding season was over, and placed 
in pens that could be made dark, at convenience, by means of covers. 
These pens were kept only a few yards from the row of pens con- 
taining the normal breeding stock, and, except for the difference in 
light, they all had identical conditions. 

The reduction of daylight for the five selected birds started on 
August 4. All the birds were in summer plumage by this time and 
showed the first signs of developing fall plumage. The exposure to 
daylight was first reduced to eight hours a day, as the pens were un- 
covered at 8 A. M. and covered again at 4 P.M. From August 16 the 
day-length was further reduced to seven hours and kept at this for the 
rest of the experiment. 

During the first month little difference was noted in the plumage 
stages of the five birds in the experimental pens as compared with 
the control birds in the open pens. When examined on September 
5 they were all, with some individual variation in both the experi- 
mental and control groups, in stages that can be termed ‘fall plumage.’ 
After this time, however, a marked difference in moulting intensity 
was noted in the experimental group as compared with the rest of 
the birds. 
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September 20, the birds were photographed and showed one bird, 
a female, No. 103, with an already fully developed winter plumage, 
except for about half a dozen dark feathers still scattered on the 
back. The rest of the birds were all in transition to winter plumage, 
but had more dark feathers remaining on neck and back than No. 103 
(Plate 12 lower fig.). At the same time the control birds in the open 
pens were in typical fall plumage, with no winter feathers yet showing 
on head, neck, breast or back. 

When examined on October 4, all the birds in the experimental 
pens were either in fully developed winter plumage or in white plum- 
age with only a small number of dark feathers remaining on the back 
(Plate 13, upper right fig.). The control birds by this time had just 
started to show the first signs of winter plumage, with a few white 
feathers appearing on head and back, while some individuals were still 
in their typical fall plumage (Plate 13, upper left fig.). 

The results of the experiments on the effect of reduced light on the 
plumage cycle seem to justify the conclusion that the development of 
fall and winter plumages likewise is controlled by light conditions, 
while temperature conditions seem to be of little or no importance. 
The remarkable plumage change in male No. 14 during February and 
March, which went from spring plumage directly into a new winter 
one without showing signs of the intervening plumages, is correlated 
with the violent and abrupt changes in light conditions used in this 
experiment. Within two weeks the daily amount of light was changed 
from twenty-four to seven hours a day. In nature a similar change 
in light conditions would take many months and thus make more 
gradual the endocrine changes controlled by light. In the experi- 
ment, the summer plumage and the fall plumage, which can be con- 
sidered as responses to gradual internal changes, were not given suffi- 
cient time to develop before a hormonal balance corresponding to 
winter conditions was already established. In the second experiment, 
however, the changes in light conditions were much less pronounced. 
Furthermore, they came at a moment when the birds were about to 
change from summer plumage to fall plumage, and gave the latter 
time to develop. The difference from normal development in this 
case was mainly that the plumage changes were speeded up, giving the 
fall plumage a shorter duration than normal. 


EFFECTS ON PLUMAGE OF SMALL CHANGES IN LIGHT 
The experiments already described have shown that all the differ- 
ent plumages of the Willow Ptarmigan respond to light conditions. 
With the large number of different plumages that the ptarmigan 


THI 


if ig 
| 
| 
\ 
a 
| 
i 


Tue Auk, VoL. 59 PLATE 13 


(Right) PTARMIGAN IN WINTER PLUMAGE INDUCED By REDUCING LENGTH OF Day. 
(Left) Conrrot Biro. Ocroser 4, 1939. 


MALE PTARMIGAN IN TRANSITION TO SPRING PLUMAGE, INDUCED BY PROLONGED ILLUMINATION. 


DECEMBER I, 1939. 
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develops in the course of a year, one would expect the plumages to 
be extremely sensitive to small changes in the controlling factor—in 
other words, that even very small differences in light conditions will 
have visible effects on plumage development. It would be of inter- 
est to determine the lower level of this effect, the minimum change of 
light needed to produce a visible effect on plumages in the different 
phases of their cycle. No experiments were directly concerned with 
this problem, but some incidental observations are pertinent. We 
have two different types of changes in light conditions to consider 
here. One is a comparatively small change in light intensity, work- 
ing over a long period of time; another is a pronounced change in 
light intensity working through a short interval of time. Observa- 
tions made during the experiments offer examples of effects from both 
types. 

An example of the first type was given by five ptarmigan which, 
during the winter of 1937-38, were kept in an open pen very close 
to the house that was illuminated day and night for the purpose of 
the experiment described first in this paper. From an open window 
in the house a beam of electric light was thrown on this pen, the 
nearest part of which was about five yards from the window. In the 
beginning no attention was paid to this fact, as we did not expect 
such a seemingly insignificant exposure to artificial light to have any 
effect. 

However, at the beginning of January, 1938, it was noticed that a 
male which was kept in the compartment of the pen nearest to this 
window, showed enlarged wattles as well as a pugnacious behavior, 
and was uttering calls typical of the spring season. On January 18, 
it was noticed that this bird had some new, pigmented feathers devel- 
oped on the neck. Photographs taken on February 16 show this bird 
with pigmented feathers covering all of the lower part of the neck 
and the upper part of the breast. Four birds, two males and two 
females, kept in the other compartment of the pen, showed similar 
changes in plumage, but at a later date than the male just described. 
January 29, the first pigmented feathers were noticed on two of these 
birds. February 3 it was noticed that all of them showed a few new 
pigmented feathers. This was more than five weeks earlier than any 
similar signs were noticed among the birds that were kept in pens 
far away from any influence of artificial light. 

A striking example of effect from a very short exposure to artificial 
light is given by a female that was exposed to artificial light for only 
four days in January, 1938. On January 26, this bird was placed in 
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a pen in the illuminated room just mentioned, where it was exposed 
to artificial light for twenty-four hours a day. On January 30, it was 
moved back to its original pen. On February 19, examination showed 
several pigmented feathers coming out on the neck. On February 26, 
it showed a number of pigmented feathers on the head and upper 
part of the neck. The middle of the neck was white, but on the 
lower part of the neck and the upper part of the breast there was 
a broad ring of dark feathers. On the back there were a few scattered, 
pigmented feathers. The earliest of the control birds did not show 
any corresponding stage of plumage development until the beginning 
of April. 

On December 1, 1937, a male, No. 69, was moved from its outside 
pen because of a broken leg and placed in a small cage in the illumi- 
nated experimental room. On December 14, after having been ex- 
posed to artificial light twenty-four hours a day for two weeks, it was 
moved back to its original pen. During the last week of December 
it was noticed that this bird was moulting, and on January 3, thirty- 
four days from the start of the fourteen-day exposure to artificial light, 
it was noticed that it had numerous pigmented feathers developing 
on the head and on the neck. 


SUMMARY 

Over several years the author kept between thirty and sixty Willow 
Ptarmigan, in an attempt to raise them in captivity on a large scale. 
Observations on these birds, especially during the breeding season, 
showed a marked synchronization of the plumage cycle with the 
different phases of reproduction. 

Smaller numbers of the birds were used at different times for experi- 
ments to test the effects of light and temperature on plumage and 
reproduction. Birds kept at normal, low temperatures during the 
winter months, November to February, were exposed to artificial light 
day and night. They responded to these changes in light conditions 
by showing different signs of reproductive activity, most marked in 
a female that laid a normal clutch of eggs in the last days of December 
and the beginning of January. While all the control birds kept their 
winter plumage unchanged during this period, all birds that were 
exposed to light developed different phases of spring plumage and 
summer plumage, thus indicating that light and not temperature is 
the main controlling factor for both the reproductive cycle and the 
development of spring and summer plumages in this species. One 
of the birds, a male, that showed fully developed spring plumage by 
the beginning of February, had day-length again reduced to seven 
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hours a day. It responded to this by moulting and developing new 
white feathers, and within two months had completely changed from 
spring plumage directly into a new winter plumage. The winter 
plumage was developed in spite of the fact that the bird was kept at 
temperatures considerably higher than normal at the time of year 
when winter plumage develops in nature. Five ptarmigan, that had 
the normal day-length reduced at the beginning of August, responded 
to this by developing winter plumage one month earlier than the con- 
trol birds which developed this plumage at the normal time. These 
experiments indicate that the development of fall plumage and winter 
plumage also are controlled by light conditions, and are caused by 
the reduced length of day in fall and winter. Several observations 
from the different experiments are mentioned, showing that even 
very small changes in light conditions can produce marked effects on 
plumage development. 
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NEST SANITATION AND AN ALLEGED RELEASER!* 


BY A. L. RAND 


Lorenz (Auk, 54: 245, 1937) and Tinbergen (Amer. Midland Nat., 
21: 210, 1939) have stressed the importance of the releaser concept in 
bird life. Tinbergen has refined some of the theoretical aspects of 
this hypothesis, terming Lorenz’s “releasers,” “signals” and subdivid- 
ing “signals” into “releasers” and “‘directers” (t. c., p. 221). Surpris- 
ingly, Lorenz writes that the entire factual basis for his paper origi- 
nates almost exclusively from chance observations. Tinbergen supplies 
more critical data but a consideration of the data available hardly 
justifies him in assuming (t. c., p. 223) “as a working hypothesis, that 
conspicuous and highly specialized structures whose participation in 
non-social processes cannot be found have a social, communicative 
function,” a criticism already voiced by Emerson (Amer. Midland 
Nat., 21: 234, 1939). 

The following is an example of a misapplication of the ‘releaser’ 
theory, based merely upon such an assumption. Lorenz (t. c., pp. 
248, 249) refers to the circlet of feathers about the anus of passerine 
nestlings as a releaser stimulating the adult to remove the feces of 
the young. Tinbergen (t. c., p. 222) accepts this and says, “The 
other signal structure found in passerine nestlings is an erectile ring 
of conspicuously colored feathers around the anal aperture. This 
signal is displayed shortly before defecation and releases as well as 
directs the feces-taking movements of the adult.” A little thought 
recalls the fact that young passerine birds hatch without feathers and 
remain so for several days at least. Yet the “feces-taking movements 
of the adult” are present from the first day. 

There was still the possibility of some special act of the young pro- 
viding the stimulus which results in the adult carrying away the feces. 
To test this I conducted the following experiments on a family of 
Song Sparrows (Melospiza melodia) and a family of Catbirds (Dume- 
tella carolinensis) which were in my yard at Riveredge Manor, New 
Jersey, in July, 1940. 

Song Sparrow.—The normal behavior of this pair of Song Sparrows 
was for the adult to bring food to the nest, feed one young, sometimes 
feed another, or, if the young first fed did not swallow at once, to re- 
move the food to the gullet of another which did. The adult then 
stood on the edge of the nest, apparently watching intently the nest 
contents for a few moments. If the young voided, the white, black- 


1A contribution from the Archbold Expeditions of the American Museum of Natural History. 
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tipped fecal sac was at once removed; if it did not, the adult usually 
waited a few moments longer than the normal time for the appearance 
of the feces before leaving. 

The results of the following experiment are typical for the several 
which were conducted: I arranged on the nest rim one fecal sac (from 
a previous experiment), one gray clay pellet about the size of the sac, 
one about twice the size of the sac, and two about one-half the size of 
the sac. I then retired to watch the nest from about forty feet dis- 
tance, where I was completely disregarded by the birds. The actions 
of the birds were as follows: : 


7:07 p.m. Adult to nest, fed, and at once carried off a small clay peliet. 

7:11 p.m. Adult to nest, fed, turned around at once and carried off the other small 
pellet. The young fed muted quickly, but the adult was gone. 

7:16 p.m. Adult to nest, fed, immediately reached across nest and carried away 
one fecal sac. 

7:24 p.m. Adult to nest, fed, at once carried off largest clay pellet. 

7:29 p.m. Adult to nest, fed, and immediately carried off clay pellet the size of 
fecal sac. The movements of the young at this feeding caused the 
remaining fecal sac to fall under their bodies, where it could not be 
seen from above. 


I watched this nest for a longer period and despite the fact that 
the young on these occasions did not void on being fed, and the adult 
appeared to peer into the interior of the nest and examine the lining, 
this sac which had fallen under the birds was not removed. However, 
it had been removed by the next evening. 

Three incidents from other experiments should be described here. 
(1) There was one clay pellet on the nest rim. The adult came to 
the nest, placed a green caterpillar in the mouth of one young and 
at once picked up the clay pellet and flew off with it. The young 
with the green caterpillar apparently was not very hungry, and took 
more than thirty seconds to swallow it. (2) Two young had left the 
nest, due to handling, just before the adult came to the nest, fed one 
young and stood on the nest rim. The young did not void. The 
adult moved about, then reached about three inches outside the nest 
rim, picked up what appeared to be a fecal sac voided by one of the 
young which had just left the nest, and carried it off. (3) The young 
were removed from the nest and two large blobs of clay were placed 
in the bottom of the nest. The adult came to the nest, after a 
moment ate the food it was carrying, but made no effort to carry out 
the foreign objects. One similar blob of clay had been removed from 
the nest when placed in the nest with the young. These data will 
be discussed after the data on the Catbird are presented. 
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Catbird.—_The normal procedure is for the adult to come to the 
nest, feed, pause, and if the young void, to pick up and eat or carry 
off the white, black-tipped fecal sac. If the young do not void, the 
adult may stay on the rim of the nest for a short time, in one case 
for about nine minutes. 

Experiment 1. Two gray clay pellets about the size of the fecal sac 
were placed on the rim of the nest. I retired to watch from about 
thirty feet, where the birds paid only slight attention to me. The 
results follow: 

1:50 p.m. Adult to nest, fed, paused, picked up and carried off one clay pellet. 

1:51 p.m. Adult to nest, fed, paused a few moments, then left without taking 
anything. 

1:55 p.M. Adult to nest, fed, paused, pecked into nest near posterior of young, then 
picked up clay pellet and flew away with it. 
Experiment 2. Placed on rim of nest three gray clay pellets and two 
white paper-pulp pellets all about equal in size to a fecal sac. Results: 
1:58 p.m. Adult to nest, apparently without food; did not feed; picked up clay 
pellet, appeared to try to eat it, then flew off with it. 

1:59 p.m. Same actions of the same bird with a clay pellet. 

2:00 p.m. Same actions of the same bird with a clay pellet. 

2:01 p.m. The other adult to nest, fed, paused, then picked up and tried to 
swallow a paper-pulp pellet, then carried it away. 

2:04 p.m. Adult to nest, fed, at once picked up and carried away last paper-pulp 


pellet. 
DIscussioNn 


From the above it is seen that ordinarily the adult comes to the 
nest, feeds, and then pauses, giving time for the young to void. When 
the fecal sac appears, the adult picks it up and either eats it on the 
spot before flying away, or flies away with it. If no fecal sac is voided 
by the young, the adult bird may stay at the nest some time longer 
before leaving. The above might be interpreted in terms of releasers. 
But when fecal sacs or foreign objects are placed on the rim of the 
nest so that they are there to be carried away when the bird arrives 
to feed, the bird may or may not pause (depending perhaps partly 
on the species, partly on circumstances, and perhaps partly on the 
individual), picks up the object present and carries it away, some- 
times only after trying to eat it. Whether it closely resembles the 
fecal sac in color or size is apparently immaterial. Especially with 
the Song Sparrow, when there was foreign material on the nest rim, 
there was no pause by the adult to give the young time to mute. On 
one occasion the young muted quickly after feeding, but the adult 
had already left with a clay pellet. In normal feeding, if one young 
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does not swallow quickly, the food is transferred to the gullet of an- 
other which does. But with one Song Sparrow feeding, when clay 
pellets were there to be taken away, the adult merely placed the food 
in the gullet of a bird that was not eager to swallow, and carried away 
the clay pellet before the young had swallowed. 

With both species there was no attempt to remove more than one 
pellet at a time. With the Song Sparrows the presence of several 
objects to be removed did not interrupt the normal sequence of find- 
ing and bringing food with each visit, and if several objects were 
present to be carried away, one was taken after each feeding. With 
the Catbird, however, objects lying on the nest rim were ignored after 
one feeding, though the bird paused before leaving as if to wait for 
the young to void. On one other occasion a Catbird, after remov- 
ing one clay pellet, apparently made two more trips to the nest, 
especially to remove two more pellets. This indicates that the pres- 
ence of fecal matter or clay pellets on the nest rim, or even a short 
distance outside the nest rim, is sufficient to initiate the fecal-removing 
actions of the adult, and that no special actions or structure of the 
young are necessary to act as stimuli. However, one experiment indi- 
cated that the presence of the young is necessary for the completion 
of nest sanitation. It appears that the taking away of fecal matter 
from the nest is just as much a part of care of the young as the bring- 
ing of food to the nest. In finding and starting to carry food to the 
nest, the adult does not need the sight of the young begging to 
initiate this; and similarly when carrying away material from the nest 
the sight of the young voiding is not necessary to initiate the action. 
The two actions are complementary parts of one phase of the care of 
the young. ‘The part of the behavior which deals with bringing food 
is apparently more specialized, as food is apparently always brought; 
the instinct to carry away something is more generalized. The more 
general removal urge, rather than a more specific feces-removal act is 
an advantage to the bird, as in this way extraneous material that had 
accidentally been deposited on the nest, such as leaves or twigs, would 
be removed. A strict lock-and-key relationship here would be a dis- 
advantage to the bird. 

That this removal of something from the nest is a complementary 
part of bringing something to the nest is shown by the action of the 
bird if something is already there when the bird brings food. If 
nothing is there and the young do not void, the adult pauses watching 
the interior of the nest, and may substitute a number of irrelevant 
acts for the one of feces removal, before it leaves with nothing. Sev- 
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eral times I saw a Song Sparrow pause on the nest rim after feeding, 
and when no fecal sac appeared, it sometimes pecked at the gape of 
the still-begging young; sometimes it pecked at the body (and anus?) 
of the young, sometimes at the nest lining, sometimes it picked up 
pieces of material from the nest rim and moved them about; once it 
preened, and once it settled on the nest to brood. A Catbird under 
similar circumstances fluttered its wings a number of times. These 
actions could all be interpreted as irrelevant acts substituted for the 
act of carrying away feces, the only relevant act under the circum- 
stances. When the bird could not do the relevant act, it did some- 
thing else. 

Tinbergen (t. c., p. 221) has suggested that the pecking at the anus 
of the young by the adult in such circumstances may be a means of 
communication to the young. Rather it seems that it is one expres- 
sion of a more generalized pattern of behavior, the substitution of 
one of several possible irrelevant acts, when the relevant act is im- 
possible. 

If a reason be sought for the circlet of feathers around the anus, 
may it not be a purely physical one? There are arrangements of 
feathers around the other natural openings of the bird, the eye, the 
ear, the mouth, the nostrils. There must be some arrangement of 
feathers about the anus. Why not a circlet of feathers? And since 
it is on the under side of the bird, why not light-colored? And since 
it is normally concealed, why not light-colored, as are the bases of 
the feathers in many birds, even in some birds otherwise completely 
black in plumage? If a further, functional use of this circlet of 
feathers be sought, may it not be merely to help push away the sur- 
rounding body feathers shortly before defecation, to prevent their 
being soiled? 

SUMMARY 

It is inadvisable to consider a structure as having any special func- 
tion merely because we do not know its function. 

The circlet of feathers about the anus of passerine birds appears 
only after some days of nest life, so that it cannot be the stimulus 
initiating nest sanitation, which starts with the first day. 

Experiments with Catbirds and Song Sparrows show that the void- 
ing of the young provides no special stimuli to the nest-sanitation 
behavior of the adult, but the presence of the young is necessary for 
nest-sanitation to be carried out. 

Nest-sanitation behavior, the removal of material from the nest, 
appears to be complementary to the action of bringing food to the 
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nest. It is more generalized than the latter, an advantage to the 
species, and when blocked because of lack of material to be removed, 
the bird may substitute irrelevant acts in its place. 

The exact arrangement of the circlet of feathers about the anus 
may be an evolutionary accident, and its present function may be 
physical. 


American Museum of Natural History 
New York City 
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NESTING HABITS OF THE EASTERN PHOEBE 


BY WENDELL P. SMITH 


Tue notes that follow, for the most part, cover a period of three 
years and are concerned with the habits of a pair of Eastern Phoebes 
(Sayornis phoebe) that claimed as territory the immediate vicinity of 
the author’s home. As the adults were not banded, we do not know 
the identity of any of the individuals that bred during the seasons 
under observation. With only a limited amount of time available for 
this study the results were necessarily fragmentary. 

Arrival dates, the time of selection of territory, and the acquisition 
of a mate differed to some extent. The following table summarizes 
these data: 


1935 1936 1937 
March 31 March 31 April 8 
re April 15 April 19 April 18 
May 2 April 30 April 20 
May 15 May 2 April 30 
May 18 May 6 May 2 
Beginning of egg laying.................. May 29 May 24 May 22 
ee ere 17 days 16 days 14 days 
Period of parental care after nest leaving... 14 days 20 days 22 days 


In one instance outside the limits of this study parental care of the 
young was observed for 23 days after nest leaving. 

In a search for possible factors governing the variation in arrival 
and the inception of the different breeding activities, temperature 
was considered. Below, in tabular form, are given average tempera- 


1935 1936 1937 
40.07 39.85 39.85 
42.14 42.71 42.28 
50.43 63.92 50.71 
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tures for each week of the three seasons, taken from the records of 
Mr. Wilbur Eastman of Wells River. 

There seems to be no close correlation between temperature and 
any phase of the breeding activity. Arrival of the males is probably 
delayed by temperatures considerably below the seasonal average. 
Nest building and egg laying may also be affected by this factor 
although weekly temperature averages seem to offer little evidence 
in support of it. 

Prior to mating, the male was observed sitting on different parts of 
a beam where nests had been located, in the posture of an incubating 
bird, while singing phrases of the characteristic song in alternation 
with a lower-pitched, rather slow trill, harsh in quality. The latter 
was often heard after mating when the female approached her mate or 
vice versa. This hovering over possible nesting sites was preceded 
by several days of intensive singing. 

The actual work of nest building seemed to be carried on by one 
individual. That this was the female seemed certain from repeated 
observations of sexual behavior, although both individuals would take 
the initiative in hovering over the other as though about to engage 
in sexual union, but one was seen to do this much more often than 
the other and a few times copulation was observed. The identity 
of the male thus established, he could usually be recognized at other 
times by a distinctly grayer hue of the back. Singing also afforded 
a means of sex differentiation. 

The work of nest construction was carried on during all hours of 
the day but the period between 6:00 and 10:30 A. M. was particularly 
favored. Working hours ranged from 5:20 A. M. to 5:30 P. M. 
Usually work began early but twice the first material carried was 
noted between 10:00 and 10:15 A. M. In general, more rapid prog- 
ress was made at the beginning of nest construction with longer inter- 
ruptions as the work advanced. A sample record of activity is the 
ten-minute period from 9:30 to 9:40 A. M. when four trips were made. 
Two for clay mud were to a spring, 150 feet distant, and two in 
different directions were for dried grass, a distance of 100 feet in each 
case. ‘Three minutes were required for securing the first load of mud, 
and material was taken from three locations. The second load of mud 
required one minute, fifteen seconds, while grass collection consumed 
two minutes, forty-five seconds and one minute, thirty seconds re- 
spectively. At times shorter intervals were needed, when loads were 
secured in from fifteen to forty-five seconds. Considerable differences 
in the daily rate of construction were noted, from barely perceptible 
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increase in height to two and one-half inches. A gain of from one- 
half inch to one inch was common. Usually, the sides of the nest 
were partially raised, then some material was placed in the bottom 
and, after the sides were completed, lining was added. The materials 
used in construction were mud, dried grass, and moss; the proportion 
of each varied somewhat in the different nests. This was apparently 
not due to difficulty in securing any of the substances. During nest 
construction the male perched on nearby wires and fences. After 
work had progressed a short time and once as early as the second 
night, one of the pair spent the night on the structure. Light was 
insufficient to permit sex identification. 

In 1935, the clutch contained four eggs while in the two following 
seasons there were five in each clutch. The time of laying varied 
although generally occurring between 5:30 and 6:30 A. M. On one 
occasion the egg was not laid until after 10:00 A. M. while at another 
time laying occurred between 5:10 and 5:30 A. M. One egg was laid 
daily from beginning to completion of the clutch. 

Incubation began with the laying of the third egg in the clutch of 
four, with the fourth in one instance of a clutch of five, while with 
the other clutch of five it did not begin until the last egg had been 
laid although some sitting occurred after the fourth but not enough 
to keep the eggs warm. Similarly, after laying the second egg in the 
clutch of four, the bird spent a little time on the nest. As far as 
we could observe, the male performed none of the duties of incuba- 
tion although poor light at times rendered sex identification impos- 
sible. Sample observation periods follow. One of one hour, from 
4:04 to 5:05 P. M., five days after incubation began; bird on nest until 
4:08.30 when it left to return at 4:19, flying to nearby perch and rest- 
ing for a few seconds before entering nest. There she remained 
until 4:32.30 when another flight occurred lasting until 4:37. Before 
settling down in the nest she appeared to turn the eggs but our closer 
approach frightened her and she left to return at 4:42. The male 
voiced alarm and she again icft but returned at 4:49 to remain to 
close of period. One riinute before one of the female’s departures, 
the male flew to a nearby wire and gave the usual call note several 
times. 

Another period of observation occurred on the ninth day of incu- 
bation with the fifty-five minute period of 10:10 to 11:05 A. M. used; 
bird off nest but returned at 10:16, stayed until 10:38.30, left again 
to return at 10:47. Further absences took place at 10:58.30 for one 
and one-half minutes and at 11:02 after one minute, thirty seconds 
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on the nest. The last flight occupied one minute and the period 
closed with the bird on the nest. During six minutes of one absence, 
the pair were together. They left together, an unusual occurrence, 
for generally before the female’s departures, the male flew to some 
nearby perch, gave the call note several times and remained at hand 
during at least part of his mate’s absences. Often the female upon 
returning from a flight, preened or rested before entering the nest. 
Sometimes two or three minutes were passed in that way. 

Parental care of the young in the nest was observed and the 
schedule for a period of one hour, eighteen minutes follows. From 
10:15 to 11:33 A. M., parents away until 10:27 when female came to 
nearby post. Male came to wires overhead at 10:28. He repeatedly 
flew to post where female perched and hovered over her as though 
about to engage in sexual union. At 10:39, the male fed the young 
and soon left. The female continued to catch insects. The male 
returned at 10:49 and fed the young at 10:50. Feedings by the fe- 
male occurred at 10:50.30, 10:53 and 10:54. The male, which had 
been perching nearby, left the vicinity at 11:08 but returned at 11:16 
and fed thirty seconds later. At 11:22, the young were fed again by 
the male. No further feeding was noted but both adults remained 
about until the close of the period, the male singing from 11:27 to 
11:29 and again as the period ended. The behavior of the female 
when approaching the nest was noticeably more cautious; she never 
flew directly to the structure as did the male, but alighted on perches 
within a few feet, apparently looking for possible sources of danger. 
At times the male would fly to the nest when his mate would not, 
although the cause of alarm was not evident. These observations 
were made when the young were five days old. Another period from 
3:44 to 4:14 P. M. when seventeen-days old and within less than an 
hour of nest leaving yielded the following: During the half-hour, the 
young were fed ten times by the male, four times by the female, and 
twice by the parents jointly. One sac was dropped forty feet from the 
nest by the male. Perhaps slight allowance must be made for appre- 
hension on the part of the female, due to our presence, as a cause of 
the disparity in the number of feedings by her in comparison with 
those by the male. 

Nest leaving was spread over several hours and sometimes was’ pro- 
longed through parts of two days. An individual would perch on the 
nest rim for a considerable time before launching on its initial flight 
that would carry it to distances varying from 25 to 150 feet. One 
exception to this was noted with a family of five. When seen, four 
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were perching on a beam within three feet of the nest while the fifth 
was on the eaves just above. Within a few seconds of each other the 
five took wing, flying to a board pile, 25 feet distant or, in the case 
of one, to the pile and back again. This brood seemed more efficient 
in the first flight than the others observed. That power of flight is 
poorly developed in this species is mentioned by Dayton Stoner in 
New York State Museum Circular 22, entitled, “Temperature, Growth 
and other Studies on the Eastern Phoebe.’ 

Some observations were made of the broods after nest leaving. In 
the case of the 1936 brood for which the most detailed observations 
exist, the first day was spent at distances varying from 150 to 200 feet 
from the nest within a radius of 75 feet. The second day was passed 
in a Canada-plum thicket, just a few feet beyond the first day's limit 
of range. Shortly before dark of the third night, the young were 
seen sitting side by side on a limb some 300 feet from the nest. 
The fourth and fifth days were passed in an arborvitae tree, 175 
feet from the nest. On the sixth day the young spent much time 
on a fence in the open within 100 feet of the nest. The seventh 
saw a return to the willow where the first day was passed. The 
eighth and ninth days were spent in the plum thicket. The tenth 
day gave a range of 100 feet not exceeding 175 feet from the nest 
and over territory frequented earlier. The eleventh day found them 
550 feet distant at one time and back close to the nest at another 
hour. The twelfth day saw more movement within the area fre- 
quented but no extension of limits. The thirteenth day marked a 
wider extension of range and they were seen some 750 feet from the 
nest. The next few days saw the family back in its earlier haunts, 
but on the seventeenth day the young with one parent were seen 
1300 feet distant, perching on a fence in a wide expanse of open field. 
On the eighteenth day they were back near the shed and that was 
the last time that the young were seen with the adults. 

Observations of feeding by the parents after nest leaving were 
made on several occasions. During one-half hour on the sixth day 
after nest leaving the young were fed fifteen times, both parents 
taking part. Fourteen days after leaving the nest eight feedings 
were given during a half-hour period. In several broods, a consider- 
able degree of self-dependence was shown by the young on the seventh 
or eighth day after departure from the nest. The evidence tended 
to show a gradual reduction in parental attention with a final sepa- 
ration effected by force at least in some cases. This was noticeably 
the case with the 1936 brood. On the last day that they were seen 
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together, considerable harshness was displayed by the parents. The 
young became importunate and approached the adults while they 
were resting, thrusting their bills against them accompanied by shrill 
calls. When the parents took refuge in flight, the young would pur- 
sue; then the adult would turn and buffet a young one with its wings; 
the young defended itself in similar fashion and both ascended for 
a number of feet until the young bird acknowledged defeat. 

Little was seen of the young after desertion of the parents. In 
1936, two young were seen together some 600 feet from the nest, five 
days after it had been abandoned, and in 1937, one was seen close 
to the nesting site, two days after desertion. The scanty evidence 
indicates an early separation of the young after abandonment by the 
parents. 

Of migration only one fact is known. Nestling no. 38-162737, 
banded on June 16, 1938, was recovered in Grayson, Louisiana, on 
November 3 of that year. 

Occasionally two broods have been raised in a single season. We 
have data for the year 1932 only and we give in tabular form dates 
of hatching and nest leaving for that year in comparison with the 
years of 1935-37 inclusive when but one brood in a single season 
was raised. 


1932 1935 1936 1937 
First brood hatched........... May 30 June 16 June 12-13 June 9-10 
June 16 July 2 June 29 June 24 
Second hatched..............July 14 


That early nesting is required for two broods is indicated. No ap- 
parent cause can be found for earlier nesting in 1932. The first mi- 
grant arrived on April 3, rather late. Weekly temperature averages 
for the season of 1932 do not differ greatly from those of the three 
later seasons although slightly colder. 

Various courtship activities were noted after the first brood had left 
the nest. In 1935, nest leaving occurred on July 2, first singing by 
male heard on July 9. Pursuit of the female was first noted on 
July 10, and on the 14th the male was seen sitting in the abandoned 
nest of a Barn Swallow. It was heard to utter the rather harsh 
trilling note while entering. Singing continued, more often in the 
morning and frequently near former nesting site, although elsewhere 
also, until July 27. Singing began to lessen on July 23. The pair 
were seen together on August 2, and the female scolded the observer 
when he approached the nesting site on August 11. In 1936, the 
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young left the nest on June 29, and the male began singing on July 
4. Singing was heard on the 6th, but not on the 7th, but heard again 
at frequent intervals on the 9th and 10th, from a number of locations. 
Singing decreased after July 12, but continued at infrequent inter- 
vals, especially in the morning, until July 31. The pair were seen 
together on July 30, when attempted copulation was noted. After the 
31st, no further courtship activity was observed. In 1937, the nest- 
lings left on June 24, and singing was heard on June 27. The male 
was about alone and singing on the 28th. On that date he was seen 
in the old nest and heard uttering the harsh trill. “More often by 
himself and singing more frequently” is the record for the male 
Phoebe entered for July 1-2. On July 7, both adults were around 
former nest with the young but the latter were receiving less than 
the usual amount of attention. On the 8th, the female was seen fly- 
ing to the shed beam as though engaged in nest building. The male 
attempted copulation on the 13th, but unsuccessfully. Singing de- 
creased greatly after the 12th. On July 18, the male was seen in 
pursuit of the female, his bill grasping her tail, but sexual union was 
not consummated. No singing was heard after July 26, and no other 
courtship activities were noted after the 18th. 

The male’s defense of territory was vigorous and it was not often 
challenged. Relations with a pair of Starlings that nested in a 
ventilator shaft of the adjoining barn, 45 feet distant, were amicable. 
The only real contests were with another male Phoebe and with a 
pair of Barn Swallows that arrived later in the season and investigated 
possible nesting sites in the same shed. In the case of the swallows, 
more tolerance was shown and only after several visits involving a 
number of minutes was an attack made, the first of which was rather 
lackadaisical. Continued invasion brought more vigorous measures 
and the swallows went elsewhere. The intruding male Phoebe was 
attacked with vigor on sight and the fight ended promptly with the 
repulse of the invader. The casual intrusion of a male Canada 
Warbler, probably in search of insects, brought a fierce attack with 
the two birds turning somersaults but ended soon in the defeat of the 
warbler which departed protesting loudly. 


SUMMARY 


Breeding males (possibly later arrivals) claimed territory from ten 
to twenty days after the first appearance of the species. 

Acquisition of a mate followed choice of territory in from two to 
seventeen days. 
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From two to eleven days intervened between mating and the be- 
ginning of nest construction. 

Construction of the nest required from three to six days. 

The incubation period varied from fourteen to seventeen days. 
Stoner found an almost uniform period of sixteen days, with the 
hatching period of a clutch not extending over more than twelve 
hours. In addition to the variation of three days in incubation, we 
found hatching extending at least through a twenty-four hour period 
in the case of the 1936 brood. 

A period of from fifteen to seventeen days was passed in the nest. 

After nest leaving the young spent from fourteen to twenty-two days 
under parental care. 

Observation of the length of the day’s activity showed the incu- 
bating bird’s first absence from the nest for food occurred at 4:50 A. M. 
(Eastern Standard Time) on June 9. Last absence for food at night 
on June 6, took place at 7:25 P. M. At 7:24, the male was seen to 
enter a pine, 125 feet from the nest, for the night. 

Of the fourteen eggs in the three clutches, all but one hatched, and 
of the thirteen young, all survived to leave the nest. 

During two seasons the female showed considerable difficulty in 
deciding upon a nesting site. Fifteen separate structures were begun 
in one season, only to be abandoned at stages varying from inception 
to near completion. At times material would be carried to two struc- 
tures in alternation. Another season showed attempts at nest build- 
ing in six different locations. 


Wells River, Vermont 
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BIRDS RECORDED IN THE FEDERAL DISTRICT AND 
STATES OF PUEBLA AND MEXICO BY THE 
1939 SEMPLE EXPEDITION! 


BY GEORGE MIKSCH SUTTON AND THOMAS D. BURLEIGH? 


Tue John B. Semple Mexican Expedition of 1939 collected a few 
specimens in the Federal District and in the States of Mexico and 
Puebla while en route to and from Las Vigas, Veracruz. Near the 
village of Tizayuca, on the main highway forty miles north of Mexico 
City, they spent half an hour on March 30. At Mexico City proper, 
where they spent the night of March 30, and April 5, 6 and 7, they were 
able to do but little bird work. But on the pine-covered mountains be- 
tween Mexico City and Puebla they spent several hours on March 31, 
centering their activities at a point five miles west of the village of Rio 
Frio at an elevation of about 11,000 feet; and on April 6 they motored 
thirty miles southwest of Mexico City, collecting for two hours about 
the marshes at Lerma, and pausing for a brief reconnaissance of the 
spruce forest near the village of Las Cruces, at about 10,000 feet eleva- 
tion, on their return that afternoon. 

In the State of Puebla only three brief stops were made—one at 
the city of Puebla, March 31, where few birds were seen because of a 
sudden dust storm; and two near the Veracruz state-line, in the vicinity 
of the Laguna Alchichica and town of the same name, April 5. 

The following list of forty-six forms is primarily of birds actually 
collected at the above-mentioned localities; but there are also a few 
sight records of readily identifiable species. 

MarsH Hawk, Circus cyaneus (Linnaeus).—One seen several times 
circling over the marshes at Lerma, April 6. 

Sparrow Hawk, Falco sparverius Linnaeus.—Noted repeatedly in 
open country about Mexico City. Seen also at considerable elevations 
along the highway between Mexico City and Puebla, notably in the 
vicinity of the village of Rio Frio, presumably at between 8000 and 
11,000 feet, March 31 and April 5. 

NORTHERN BROAD-TAILED HuMMINGBIRD, Selasphorus platycercus 
platycercus (Swainson).—Noted in the rough, dry hills near Alchichica, 
Puebla, April 5, when a breeding male was taken (Sutton). Recorded 
also in the vicinity of Las Cruces, April 6. 

Rivoui’s HumMIncsirD, Eugenes fulgens fulgens (Swainson).— 


1 Sixth, and last, of a series of papers on the 1939 John B. Semple Expedition to Mexico. 
2 The authors are grateful to Mr. James Lee Peters, Dr. Harry C. Oberholser, and Dr. Josselyn 
Van Tyne for their assistance in the preparation of this paper. 
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Identified with certainty only at a point five miles west of the village 
of Rio Frio, at about 11,000 feet, March 31, where an adult female 
was taken at a blossoming air-plant (Semple). 

RED-SHAFTED FLICKER, Colaptes cafer (Gmelin).—Noted only in the 
vicinity of Las Cruces where, among spruce trees at about 10,000 feet 
elevation, two were seen April 6. 

ANT-EATING WooppPEckER, Balanosphyra formicivora formicivora 
(Swainson).—Noted only in the rough hills near Alchichica, Puebla, 
where a female (laying eggs) was taken by Sutton, April 5. 

STRICKLAND’s WooppPEcKER, Dryobates stricklandi (Malherbe).— 
Noted only among the pines in the vicinity of Rio Frio, where a 
breeding male and female (the former with distinct brood-patch and 
badly worn rectrices) were taken March 31. 

Gray FLYCATCHER, Empidonax griseus Brewster.—Identified with 
certainty only in the vicinity of Tizayuca, forty miles north of Mexico 
City, where males in rather poor plumage were taken in a thin stand 
of mesquite, March 30. 

Ruppy FiycatcHer, Empidonax fulvifrons rubicundus (Cabanis 
and Heine).—Recorded only in the vicinity of Rio Frio, where females 
(each with somewhat enlarged ovary) were taken among the pines, 
March 31. 

VERMILION FLYCATCHER, Pyrocephalus rubinus mexicanus Sclater.— 
Common at Lerma, where males (with greatly enlarged gonads) were 
taken April 6. 

TAMAULIPAS Hornep Lark, Otocoris alpestris diaphora Ober- 
holser.—Horned Larks were seen repeatedly along the highway in the 
more open parts of Puebla. Our only specimen, a male taken by 
Burleigh near the Laguna Alchichica, not far from the Veracruz State- 
line, April 5, is clearly diaphora rather than chrysolaema, the hind 
neck being noticeably ‘paler vinaceous’ than in several Veracruz chryso- 
laema at hand. 

VIOLET-GREEN SWALLOw, Tachycineta thalassina (Swainson).—Sev- 
eral mixed flocks of swallows were seen at Lerma, April 6. The 
Violet-green Swallow was perhaps the commonest species in these 
flocks. 

Barn SwWALLow, Hirundo rustica Linnaeus.—Noted at Lerma, April 
6, in mixed companies of swallows. These were thought to be on 
their way northward. 

CuirF SwALLow, Petrochelidon pyrrhonota (Vieillot).—Several seen 
at Lerma, April 6. 


SumicHRastT’s JAY, Aphelocoma coerulescens sumichrastt (Baird and 
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Ridgway).—Noted only in the rough, scrub-covered hill country 
near Alchichica, Puebla, where a male (with considerably enlarged 
testes) was taken by Sutton from a loose flock of four birds, April 5. 
Though moving about together, these may well have been two mated 
pairs. 

MEXICAN CHICKADEE, Parus sclateri sclateri Kleinschmidt.—Noted 
only at a point five miles west of Rio Frio, where it was fairly common 
among the pines March 31. Breeding male and female taken. 

BLACK-EARED Busu-Tit, Psaltriparus melanotis (Hartlaub).—Noted 
only in the pine woods about Rio Frio. Family group seen in shrub- 
bery there, March 31. 

MEXICAN WHITE-BREASTED NUTHATCH, Sitta carolinensis mexicana 
Nelson and Palmer.—Noted only in the pine woods of the Rio Frio 
district where, on March 31, Semple took a breeding male. 

CHIHUAHUAN PycMy NuTHATCH, Sitta pygmaea chihuahuae van 
Rossem.—Fairly common in the Rio Frio district, where a breeding fe- 
male was taken by Burleigh on March 31. This specimen has the 
dark upper parts, stoutish bill, and long wing (65 mm.) of this south- 
ward ranging subspecies. 

East MeExicaN Creeper, Certhia familiaris alticola G. S. Miller.— 
Recorded repeatedly in the pine country about Rio Frio (where worn 
breeding males were taken March 31); and at Las Cruces, in the spruce 
woods, April 6. 

HarTLavus’s WREN, Thryomanes bewickii murinus (Hartlaub).— 
Female specimen (ovary slightly enlarged) taken near Tizayuca, forty 
miles north of Mexico City, March 30 (Sutton). 

BROWN-THROATED WREN, Troglodytes brunneicollis Sclater.—Noted 
repeatedly March 31, along the highway between Mexico City and 
Rio Frio at from 9,000 to about 11,000 feet. 

CANYON WREN, Catherpes mexicanus (Swainson).—A pair of Can- 
yon Wrens had a nestful of young in the wall of a building near the 
tourist court where we stayed in Mexico City, April 5-7. We heard 
the parent birds and saw them carrying food to the nest several times. 

Rosin, Turdus migratorius Linnaeus.—Seen only at Las Cruces, 
where small flocks were noted among the spruces, April 6. 

NIGHTINGALE-THRUsH, Catharus occidentalis olivascens 
(Nelson).—We recorded Catharus occidentalis in the vicinity of Rio 
Frio, in thickets where pines had not shadowed out the undergrowth; 
and at Las Cruces, among the conifers there. Sutton took a speci- 
men at each locality, a female with somewhat enlarged ovary at the 
former, March 31; and a male with much enlarged testes at the latter, 
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April 6. Fervent singing, chasing, and sparring gave us the impres- 
sion that all these birds were breeding or preparing to do so. 

Our two specimens both resemble the type of olivascens (from 
Chihuahua) more closely than they do that of fulvescens, being too 
pale both above and below for the latter, and paler below and about 
the face than any of the three olivascens (including the type) at hand. 
The Las Cruces bird is slightly the darker of the two dorsally, indi- 
cating a tendency toward fulvescens; but below, it is the paler, the 
throat being practically immaculate. Obviously, unless these two 
specimens represent a wintering or transient population (which we 
believe they do not), the current concept of the range of olivascens! 
will have to be considerably revised. 

MEXICAN GOLDEN-CROWNED KINGLET, Regulus regulus aztecus 
Lawrence.—The Golden-crowned Kinglet we found to be fairly com- 
mon among the spruces at Las Cruces where, on April 6, breeding 
specimens were taken. We are not, at present, in a position to say 
whether Mexican and Guatemalan breeding birds are the same, but 
we do not agree with Nelson in calling Lawrence’s type of aztecus 
merely a winter specimen of the western United States subspecies, 
olivaceus, and feel that breeding birds of the Mexico City district 
should bear Lawrence’s name. 

RuBy-CROWNED KINGLET, Corythylio calendula (Linnaeus).—Sev- 
eral noted in pine woods near Rio Frio, March 31. 

MExiIcAN PtiLoconys, Ptilogonys cinereus cinereus Swainson.— 
Noted in the vicinity of Rio Frio, where a male was taken by Burleigh, 
March 31; and at Las Cruces, where one was seen along the high- 
way, April 6. 

Hutton’s Vireo, Vireo huttoni Cassin.—Identified with certainty 
only in the vicinity of Rio Frio, March 31, where it appeared to be 
fairly common. 

O.ivE WARBLER, Peucedramus olivaceus olivaceus (Giraud).—Com- 
mon in the big pines five miles west of Rio Frio, where males with 
much enlarged testes were taken March 31. 

Ducis’s YELLOW WARBLER, Dendroica aestiva dugest Coale.—Yel- 
low Warblers were abundant and noticeable at Lerma, April 6. Males 
were singing incessantly. Our only specimen, a male with much 
enlarged testes taken that day by Burleigh, is of the present subspecies. 

Hermit WarBLER, Dendroica occidentalis (Townsend).—Noted only 
at Las Cruces, April 6, when Semple took a male. 

Rocky Mountain AupuBON’s WARBLER, Dendroica auduboni me- 


1 According to R. Ridgway, Birds of North and Middle America, Part IV, 1907, p. 27, “north- 
western Mexico in the State of Chihuahua.” 
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morabilis Oberholser.—Identified with certainty only near Alchichica, 
Puebla, where a male was taken by Burleigh, April 5. The measure- 
ments of this specimen are: wing, 82 mm., tail 61. 

YELLOW-THROAT, Geothlypis trichas (Linnaeus).—Common at Lerma, 
April 6. Two males taken there by Burleigh were molting exten- 
sively and it seems advisable not to attempt subspecific identification 
of them at present. 

RED-BELLIED RepsTarT, Myioborus miniatus miniatus (Swainson).— 
Noted only in the pine woods near Rio Frio, where a male (with 
much enlarged testes) was taken by Sutton, March 31. 

Rep WarsLeER, Ergaticus ruber ruber (Swainson).—Noted several 
times in the vicinity of Rio Frio, where a male was taken by Burleigh, 
March 31. Noted also at Las Cruces, where it was fairly common 
among the spruces, April 6. 

RED-WINGED BLACKBIRD, Agelaius phoeniceus (Linnaeus).—Seen re- 
peatedly about the marshes at Lerma, April 6, though not certainly 
nesting there. 

MEXxIcaN House FIncu, Carpodacus mexicanus mexicanus (Miiller).— 
Noted frequently in more open country, especially in the vicinity 
of Tizayuca, where a male was taken by Burleigh, March 30; about 
Mexico City and along the highway near Puebla, March 31 and 
April 5; and at Lerma, where it was abundant, April 6. 

PinE SIsKIN, Spinus pinus (Wilson).—Noted high in the pines near 
Rio Frio, March 31; and at Las Cruces, in the spruces, April 6. 

Rep Crosssitt, Loxia curvirostra Linnaeus.—Fair-sized flock seen 
near Rio Frio, in pines and on wires along the highway, April 5. 

Biue GrosBeak, Guiraca caerulea (Linnaeus).—Several seen in cot- 
tonwoods at Lerma, April 6. 

SwaINson’s TOWHEE, Pipilo macronyx macronyx Swainson.—P. 
macronyx we recorded at Rio Frio and at Las Cruces, and we were 
fortunate enough to take a breeding male at each locality. The Rio 
Frio bird (Burleigh, March 31), which represents the present race, 
differs markedly from the other in several particulars, notably the 
well-defined wing-bars, pronounced scapular streaking, and distinct 
thumb-marking of the three outer pairs of rectrices. 

HartTiaus’s Towner, Pipilo macronyx virescens (Hartlaub).—A 
breeding male of this race was taken by Sutton at Las Cruces, April 6. 
It has no wing-bars, nor streaks on the scapulars; the thumb-marks 
on the outer rectrices are indistinct; and the whole head is black. 

Brown TowueE, Pipilo fuscus fuscus Swainson.—A few seen at 
Lerma, April 6, where a breeding female was taken (Sutton). 
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MEXICAN JuUNCO, Junco phaeonotus phaeonotus Wagler.—Noted at 
Rio Frio, where a male was taken by Burleigh, March 31; and at Las 
Cruces, where several mated pairs were seen, April 6. 

MEXICAN BLACK-CHINNED Sparrow, Spizella atrogularis atrogularis 
(Cabanis).—Identified with certainty only in the immediate vicinity of 
Mexico City where, on March 30, Burleigh took a male from a small 
flock. 

MEXICAN SonG Sparrow, Melospiza melodia mexicana Ridgway.— 
Fairly common at Mexico City, where a young bird just out of the 
nest was taken April 5. Abundant about Lerma, where breeding 
males and females were collected April 6. 


Cornell University 
Ithaca, New York 
and 
Gulfport, Mississippi. 
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THE RACES OF EMPIDONAX AFFINIS 
BY ALLAN R. PHILLIPS 


SEVERAL years ago the writer had occasion to study the extent of 
post-mortem color change in the Wright's Flycatcher (Empidonax 
oberholseri).1_ For this purpose he borrowed from the Biological Sur- 
vey a small series, among which was an unusually large Jaliscan speci- 
men concerning which his notes remark “possibly E. pulverius?”. As 
he had never seen a specimen of any race of affinis, the matter was 
not then investigated. In 1941, however, in the course of reviewing 
the Biological Survey collections in Washington, the same specimen 
again attracted attention. Comparison soon showed that it was in- 
deed a member of the affinis group, but rather different in color. It 
was also at once evident that Vera Cruz specimens of supposed ‘affinis, 
examined in the meantime, had been far from that race in dorsal 
coloration. Since even trepidus has been recently regarded as a mere 
intergrade between affinis and pulverius, it was decided to make a 
thorough review of the species. For the use and loan of specimens 
in this study, I am indebted to the authorities of the United States 
National Museum, Fish and Wildlife Service, Carnegie Museum, and 
American Museum of Natural History. 

In the material examined, there appear to be six races, which may 
be recognized as follows: 


KEY TO THE Races oF Empidonax affinis: 


1. Rich (but not dark) brownish on crown, back, and chest; belly deeper clear 
yellow; eye-ring yellowish white; bill usually very slender. (South end of Mexican 

1. Duller and more grayish or more olivaceous on back, chest, and crown; belly 
paler or greener yellow; bill somewhat broader. 

2. Wing longer (75-80 mm. in ¢, 73 in one 9), usually exceeding tail by 9-12 
mm.; throat pale grayish, not very yellow; crown, back, and chest fairly brown 
(between affinis and the trepidus group in this respect); eye-ring grayish white. 
(Sierra Madre Occidental; probably winters mainly in southern part of the 
pulverius 

2. Coloration much grayer, or else wing shorter (usually 71-74 in 4, 66-71 inQ) 
and usually exceeding tail by 7-10 mm.; throat paler yellowish or whitish, 
more strongly contrasted with chest-band (or else latter paler and less brown- 
ish); eye-ring greenish white (or almost white). 

3. Chest-band broad, dark, and olivaceous, strongly contrasted with throat; 
belly deep yellow with slight greenish cast; upperparts, sides of head and 
neck, wing-bars, and edgings of remiges olivaceous; back and crown some- 


1 Empidonax wrighti of the A. O. U. Check-list, fourth ed. 
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what browner; crown darker. (Probably resident in Sierra Madre del Sur and 
mountains along Pacific coast from Guerrero to extreme western Guatemala.) 
§. Chest-band grayer or paler; upperparts and sides of head grayer; crown 
without brown cast; back paler; belly pale yellowish. (The trepidus group.) 
4. Pale olivaceous above and on sides of head, wing-bars, and chest-band; 
head scarcely darker than back, not contrasting with it; chest-band 
narrow and inconspicuous. (Las Vigas, Vera Cruz; resident?) ... vigensis 

4. Grayish above and on sides of head, chest, etc. 

5. Darker on upperparts, sides of head, throat, chest, etc.; back browner; 
wing-bars buffier; eye-ring greener; slightly smaller (Q usually wing 
69-72, tail 60-61). Mountains of Coahuila and southwestern Ta- 
maulipas; winters from central northern Chiapas to northwestern 

5. Palest and grayest of all, approaching in coloration the more northern 
species of the group (wrightii and oberholseri); eye-ring almost pure 
white; slightly larger (2 9, wing 71-74, tail 63-64). (The Bufa, ex- 
treme west-northwestern Jalisco; resident?) ...........++.++. subsp.? 


Empidonax affinis affinis (Swainson) 
Tyrannula affinis Swainson, Philos. Mag., n. s., 1: 367, 1827 (‘maritime parts of 

Mexico”; van Rossem believes probably Temascaltepec, state of Mexico). 
Empidonax fulvipectus Lawrence, Ann. Lyc. Nat. Hist. N. Y., 10: 11, 1871 (Mexico 

City). 

This is the richest brown on crown and back of all the races of the 
species, with decidedly brownish breast-band; the belly is often deeper 
yellow than in other races; throat yellowest of all the races; nuchal 
band pale olive-green, less gray than in most other races. 

Resident on southern Mexican plateau. Specimens were examined 
from Michoacan (Patzcuaro, 1 ¢ in poor plumage, July 27, 1892), 
Mexico (north slope of Volcan Toluca, Sept: 10, 1893; Salazar, Oct. 
27, 1892; Progreso, Oct. 22, 1933; Rio Frio, Dec. 10, 1933; Contreras, 
Jan. 6 & 12, 1933), Morelos (Huitzilac, Dec. 28, 1892), and Puebla 
[Mt. Orizaba, Apr. 23, 1893, “Orizaba” (Puebla?), taken by Sumi- 
chrast }. 

The specimen in the Biological Survey collection from Salazar, 
Mexico, has on its label “agrees with the type of Tyrannula affinis . . . 
—W. H. Osgood.” The type of fulvipectus may be presumed on geo- 
graphic grounds to represent the same race; I had expected to examine 
it in New York, but missed connections by a couple of days. 


Empidonax affinis pulverius Brewster 


Empidonax pulverius Brewster, Descrip. Supposed New Birds from W. N. Amer. 
and Mex. [= previously published separate from Auk, 6]: 86, 1889 (Pinos Altos, 
Chihuahua). 
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This race is near affinis in color in fresh fall plumage, but is duller; 
it is distinctly larger than any other race except the much grayer 
Jaliscan one to be discussed later. 

Breeds on the Sierra Madre Occidental, probably wintering mainly 
in the southern part of its breeding range. Specimens were examined 
from Chihuahua (65 miles east of Batopilas, Oct. 1, 1898; near San 
Julian, Sept. 8, 1898; near Guadalupe y Calvo, Sept. 3, 1898), Durango 
(Cerro Prieto, Sept. 10, 1898; El Salto, July 12 to 18, 1898), Zacatecas 
(Valparaiso Mts., Dec. 3, 1897), and Jalisco (Bolafios, Sept. 12, 1897). 

The Zacatecas bird has a dark crown and thus seems to approach 
bairdi, but it is too large to be referred to that race. The Bolaiios 
bird is in poor plumage, but is also thought to be pulverius. 


Empidonax affinis bairdi Sclater 
(?) Empidonax bairdi Sclater, Pr. Zool. Soc. London 1858: 301 (La Parada, Oaxaca). 


This is the darkest of the races, with a notably broad, dark, and 
olivaceous chest-band. It is also the most olivaceous below, with a 
slight greenish tinge to the yellow belly. To it I refer two old (and 
thus hardly comparable) skins from Guerrero, whose differences from 
recent Guatemalan birds may be due either to fading and ‘foxing’ 
or to their being atypical. The race probably ranges generally over 
the Sierra Madre del Sur and other mountains fronting the Pacific 
lowlands. If so, it should probably bear the name bairdi, since the 
birds of Oaxaca should be nearer the Guatemalan form than to true 
affinis. In calling this bird bairdi, then, I follow van Rossem (Bull. 
Mus. Comp. Zool. 77: 393, 1934) in specific but not subspecific deter- 
mination of the type, which is not available. 

Resident (presumably) in the mountains of extreme western Guat- 
emala and apparently also the Sierra Madre del Sur and adjacent 
ranges of Mexico. Specimens seen from Guerrero (mountains near 
Chilpancingo, Dec. 19 and 24, 1894) and Guatemala [Tecpam, Nov. 
19-21, 1936; Dept. Totonicapdn (Desconsuelo and Maria Tecum), 
Nov. 24, 1936; also apparently of this race (but comparative material 
was inadequate at the time of my visit) are skins in the American 
Museum of Natural History from Tecpam, Aug. 5, 1926, Momosten- 
ango, Jan. 12, 1925, and Quezaltenango, Nov. 17 and 26, 1919]. 


Empidonax affinis vigensis, subsp, nov. 
Type.—Female, no. 8226, Louis Agassiz Fuertes Memorial Collection of Cornell 
University; Las Vigas, 9000 feet alt., Vera Cruz, Mexico, April 4, 1939; collected by 
George M. Sutton (original no. 8608). 
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This is the uniform, pale, olivaceous extreme of the species. The 
underparts and upperparts are both nearly uniform, due to obsoles- 
cence of breast-band, paler crown, etc. I have seen nine specimens, 
all from near Las Vigas. Four were taken Apr. 2-4, 1939; a worn ¢, 
June 13, 1893; and four (not critically compared), Apr. 20-24, 1897. 
It is probably resident, but this remains to be demonstrated. 


Empidonax affinis trepidus Nelson 
Empidonax trepidus Nelson, Auk 18: 47, 1901 (Hacienda Chancol, Guatemala). 


This, the most (or only) migratory race of the species, is not a mere 
intergrade between affinis and pulverius, but is distinctly grayer than 
either. I would refer here the mooted female from Miquihuana, 
Tamaulipas, whose brownness above is, in my opinion, partly due to 
wear and fading. It is still not as richly colored as affinis. 

Two specimens in the Biological Survey collection appear inter- 
mediate between trepidus and affinis. These (no. 154,581, 9, Ame- 
cameca, Mexico, Feb. 2, 1893, and no. 154,588 ¢ San Cristobal, 
Chiapas, Sept. 27, 1895) differ only slightly from one another, and it 
seems illogical to call them different races on geographic grounds 
alone. I suspect that both are migrants from an area of inter- 
gradation. 

Specimens of good trepidus were seen from Tamaulipas (Miqui- 
huana, June 14, 1898), Coahuila (Sierra Guadalupe, Apr. 24 and May 
2, 1902), Chiapas (San Cristobal, Sept. 21, 1895), and Guatemala 
(Hacienda Chancol, Jan. 3-5, 1896, including the type; also probably 
of this form, but not satisfactorily studied, is a @ in the American’ 
Museum of Natural History from 7 miles west of Momostenango, 
7000 feet alt., Jan. 5, 1925).2 


Empidonax affinis subsp.? 
Reference specimens.—Females, nos. 156,023 and 156,024, United States National 
Museum. Biological Survey collection; [the Bufa, circ. 5 miles southeast of] San 
Sebastian, Jalisco, March 21, 1897; E. W. Nelson and E. A. Goldman. 


I am indebted to Major Goldman for information on the exact 
locality where, in a single day, the two specimens of this race were 
taken. On this date Nelson and Goldman were at a small mining 
camp called ‘El Real Alto’ (7200 feet alt.). The locality, about 35 
miles east of the Bahia de Banderas, is considerably west of the ap- 
parent range of trepidus; nevertheless one of the specimens is only 
slightly different from that race, to which it was previously referred 


1 First identified as ‘wrightii,’ and so recorded (together with several atypical specimens of 
hammondi) in Bull. Am. Mus. Nat. Hist. 64: 262, 1932. 
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(Ridgway, Bull. U. S. Nat. Mus., 50, pt. 4: 576, 1907). The other, 
no. 156,023, however, is much larger, and so much paler and grayer 
that it was not even referred to the affinis group of races, notwith- 
standing its agreement in all essential characters. 

It might be thought that no. 156,023 is merely a hybrid between 
affinis (subsp.?) and wrighti (= griseus of the A. O. U. Check-list, 
fourth ed.); but as it is extremely doubtful that the latter breeds 
anywhere in Mexico, such a cross is highly unlikely. The two speci- 
mens represent, in my opinion, almost the limits of variation of an 
isolated race which, while resembling a distant race, differs widely 
from the adjacent ones. I presume it to be resident where found. 

My principal reason for not naming this race is that I have not seen 
fresh spring specimens of pulverius; I have had to judge their appear- 
ance from worn breeding birds and published descriptions. While I 
fully believe the Jaliscan birds represent a new race (and indeed 
named them in the first draft of this manuscript), more conclusive 
evidence is desirable. 


COMPARATIVE MEASUREMENTS OF ADULTS 


Wing (av.) Tail (av.) 
Ee 69-75 mm. (72.3) 58-66 mm. (63.1) 
78-80.5 (79.3) 66.7—69 (68.1) 
lr 65.6-69.5 (68.1) 59-63.5 (61.3) 
3 Q vigensis (including type)........ 68-69.5 (68.7) 61-63 (61.9) 
3 o& trepidus (including type)....... 71.7-79.3 (74.6) 63.5-71 (66.4) 


Cornell University 
Ithaca, New York 
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GENERAL NOTES 


Black-throated Gray Warbler on the coast of South Carolina.—Being fully cognizant 
of the controversial aspect attaching to sight records of accidental species, the writer 
feels, nevertheless, that in cases where the identity is so self-evident as to allow of 
no confusion whatever, it is advisable to place the observation on record. He there- 
fore offers the following. 

On December 13th, 1941, while conducting Trip 12 of the Charleston Audubon 
Tours on Bull's Island, S. C., (part of the Cape Romain Federal Refuge) a warbler 
was seen in some very small pines, which attracted attention instantly because of its 
very unusual appearance. It was watched with and without nine-power binoculars 
at ranges varying from about twelve feet to elevations of about twenty-five feet as it 
flew into nearby live oak trees. The upper parts of the bird were distinctly bluish 
gray (this was the arresting character) and the crown was quite black as were the 
throat and the cheeks, these areas being separated by white stripes. The under 
parts were white with the sides streaked with black, and the wings showed two 
white bars. 

It was difficult to believe that the writer was standing on a barrier island of the 
Carolina Low Country, for the last time he had seen such a bird had been on the 
Pacific coast where it belongs! There was no doubt in his mind the moment it 
was seen clearly, that the bird was Dendroica nigrescens. It was inevitable that he 
would think of his late friend Arthur T. Wayne, who lived only a few miles away 
from Bull's Island all his life, and recall that he had taken such species as the 
Green-tailed Towhee (Oberholseria chlorura) and Sprague’s Pipit (Anthus spraguei) 
in his front yard! Naturally, there was no collecting of this warbler for obvious 
reasons! 

On reaching home the writer went through his ornithological library and all 
plates of nigrescens he could find. Everything only clinched the conviction more 
firmly than ever. Fuertes’s plate of the species in the National Geographic Society's 
‘Book of Birds,’ v. 2: p. 191, might have been done from the Bull's Island individual! 

Those accompanying the writer when this epochal find was made were as follows: 
Mesdames Alfred and Maitland Edey, New York City and Brookville, N. Y., Mrs. W. 
A. Flagg, Westbury, Long Isl., N. Y., and Mr. Donald Maxwell of Westfield, N. J. 
The bird was new to all of them but its unusual appearance was apparent at once. 
It is the first instance of the occurrence of this far western species in South Carolina 
and probably in the south-east. The A.O.U. ‘Check-List’ of 1931 lists it as accidental 
in Massachusetts.—ALEXANDER SpRUNT, JR., The Crescent, Charleston, South Carolina. 


Distribution of Carolina Wren.—In a recent number of “The Auk’ (57: 95-104, 
1940) Mr. George H. Lowery, Jr., gives exhaustive taxonomic treatment of the 
Carolina Wren, Thryothorus ludovicianus. His text-figure 1,—Provisional map 
showing distribution of races of Thryothorus ludovicianus (Latham)’— shows a 
considerable hiatus between territories occupied by T. 1. ludovicianus to the south 
and T. 1. carolinianus northward. This hiatus, as shown on the map, extends from 
southern coastal Virginia, across southern West Virginia, central Kentucky, extreme 
southern Illinois, southern Missouri, central Arkansas, and into southeastern 
Oklahoma and central Texas. 

With the eastern and western extreme of this region I am not prepared to deal, 
but there is certainly no such discontinuity in distribution of the Carolina Wren 
as is shown through central-western Virginia, southern West Virginia, and central 
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Kentucky. Observations in Bath, Alleghany, Craig, and Giles Counties, Virginia; 
throughout southern West Virginia, and in central Kentucky,—regions left unoccu- 
pied on the map,—have shown the presence of the birds, often in abundance. 

I imagine that Mr. Lowery’s difficulty has arisen from the scarcity of specimens 
in any collections from this region. Much of the territory has been (in some cases 
still is) terra incognita, ornithologically speaking. I do not have a sufficient series 
of speciments from the region to make subspecific determination possible; that must 
await more extensive collecting. That Carolina Wrens do occur throughout this 
part of the region, however, there can be no doubt.—Maurice Brooks, Division of 
Forestry, West Virginia University, Morgantown, West Virginia. 


White-tailed Kite in Florida.—During the Christmas holidays while making a 
two weeks’ tour of Florida with David L. Emerson of Providence, Rhode Island, 
we spent December 27 birding around the northwest shore of Lake Okechobee. 
While making the final check of the day along a region where the everglades come 
nearest to route no. 29, some twenty-five to thirty miles west of Okechobee City, 
we observed a White-tailed Kite, Elanus leucurus majusculus. At the time, it was 
nearly 4.30 o'clock and the sun was directly at our backs. At first glance the bird 
looked like a small, pale, male Marsh Hawk as it sat on the branch of a large, dead 
tree no more than twenty-five yards from the road along which we were driving. 
Yet when we focussed our telescopes on it, we could clearly see the finer, kite-like 
bill, a darker region like a line from the bill to the eye, dark shoulder-patches 
flecked slightly with white, pastel-gray breast with the faintest of streakings, pale- 
pearly wings, and a slightly lighter, unmarked tail that appeared notched when 
folded. When the bird finally flew, after a period of more than ten minutes, al- 
though it unfortunately went straight away, the nervous, falcon-like flight was 
noticed by us all. 

Shortly afterward, upon consulting Howell's ‘Florida Bird Life,’ kindly loaned 
to us by Mr. M. L. Stimson, Secretary of the Florida Audubon Society, we found 
that the plate therein agreed in all important features with a field sketch of the 
bird made on the spot. We decided that the bird must be an immature individual, 
very nearly in adult plumage. Howell regarded the species as on the verge of 
extinction in Florida, giving the last previous record as 1925.—WILLIAM H. Drury, 
Jr., and Henry M. Parker, Harvard University, Cambridge, Massachusetts. 


Long incubation by a Carolina Chickadee.—During the spring of 1941 an inter- 
esting case of a prolongation of the incubation behavior beyond the normal time 
limits occurred on the Horticultural Farm of the University of Georgia. On April 8 
a female Carolina Chickadee (Penthestes carolinensis) was observed carrying nesting 
material into a cavity in a fence post. The male was present and sometimes accom- 
panied her to the nest but he did not carry any material. The first egg was laid 
on April 12 and the set of six completed on April 17; the eggs were covered during 
the day and the female slept in the cavity at night. The pair was observed together 
throughout the egg-laying period. Apparently, normal incubation by the female 
followed with the male accompanying and feeding her during the inattentive 
periods, but the eggs failed to hatch. On May 11, twenty-four days after the laying 
of the last egg and nearly twice the length of the average twelve- to thirteen-day 
normal incubation period, the female was still incubating faithfully. On May 13 
the nest was found to be abandoned. The cavity was partly torn open although 
the eggs were undisturbed, so that it was not clear whether the female had aban- 
doned of her own accord or had possibly been attacked by a predator. 
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Examination of the six eggs showed that no development has taken place in any 
of them. The germinal disc was still visible on the intact yolk. Decay had pro- 
ceeded too far to tell whether any cell division had taken place, but presumably the 
eggs had been infertile-——Eucene P. Opum, University of Georgia, Athens, Georgia. 


Ivory-billed Woodpecker and Wild Turkeys in Louisiana.—The writer spent ap- 
proximately six months on the Singer Wildlife Refuge in Madison Parish, north- 
eastern Louisiana, while working on a Wild Turkey restoration project as part of the 
State Pitmann-Robertson program. During this time the area was visited almost 
daily. Careful notes were kept on the Wild Turkey and Ivory-bill populations 
[See McIlhenny, Auk, 58: 582-584, 1941—Ed.]. 

On August 16, 1941, at about 5:30 P.M. while returning from the Sharkey 
plantation area I was attracted by a most unusual noise.‘ I immediately stopped the 
car and noticed two Ivory-billed Woodpeckers perched in two small ash trees about 
eight inches in diameter, having recently killed tops. Only one of the birds was 
carefully observed. A bright, white bill, flaming red crest, and large white wing 
patch were all clearly noted as the bird remained at the tree. The second bird in a 
similar ash tree was observed less carefully but a white dagger like bill was as clearly 
seen. As the birds flew away large white wing patches were observed. It was only 
then that a third bird was noted. It flew from a dying water-oak tree ten inches 
in diameter which had only a few curled brown leaves. A stripped spot about 
six by eight inches and about seventy feet from the ground was present on the trunk 
of this tree. This is thought to be a spot where the birds had been feeding and to 
represent the characteristic Ivory-bill ‘sign.’ In the immediate area were many ash 
trees with dead tops. Much of the bark was stripped in patches of varying size. 
This may possibly be old Ivory-bill feeding grounds. This area is of a slightly 
lower elevation than the rest of the forest and is referred to locally as an ‘ash flat.’ 
Typical trees are: overcup and Shummard oaks, white and cedar elms, hackberry, 
ash, and bitter pecan. The large-sized and dominant red gum, so common in other 
parts of the forest, is almost entirely absent. 

During the months of July, August, and September approximately ninety-eight 
turkeys were seen. Seven flocks were observed and counted. The average flock-size 
was 10.7. Other birds were observed one or two at a time. Of all turkeys seen, only 
eleven were noted in the the ‘deep woods,’ twenty-four were in a grazed pasture 
bordering the woods, eight at the border between a recently cut area and the virgin 
woods, three along a road bordering a cut-over area, forty-four along a logging 
railroad upon which is an abundance of crushed stone and gravel, seven at the 
junction of the woods and a cornfield, and one along the Tensas River bank in a 
disturbed area next to a hunting and fishing club. There apparently was a good 
correlation between their occurrence and the presence of ‘edges.’ 

Turkeys are undoubtedly plentiful in the Singer area. They are apparently of 
the genuine wild variety. The refuge has never been restocked. All birds which 
were clearly seen had very blue heads. They were trim and slim and seemed to 
conform to the ideal Wild Turkey pattern. No white-tipped tail feathers were 
ever noted. The large turkey population has apparently resulted solely from the 
presence of a large (81,000-acre) undisturbed forest which has been completely closed 
to all hunting since 1926. No other management steps have ever been taken. 

The refuge is entirely in bottomland hardwoods consisting largely of a mature 
stand of valuable red gum and oak timber. In the refuge agreement the owners 
reserved the right to cut, sell, and develop the property as they saw fit. Large 
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scale timber cutting began in 1937 and is now proceeding very rapidly. It is esti- 
mated that approximately 25 per cent has now been cut and that at the present 
rate logging will be complete in about five years. Considerable effort is being made 
by the owners to sell and open the cut-over areas to settlement. This area embraces 
some of the most fertile agricultural land in Louisiana. As cutting and settlement 
proceeds and spreads to the more remote areas, the Ivory-bill will undoubtedly 
become completely extinct as a result of the destruction of its habitat. These 
factors can have only an adverse effect upon the Wild Turkeys. It will become in- 
creasingly difficult to minimize poaching as more and more of the area is sold in 
small tracts. 

The rapid rate of logging will soon eliminate Louisiana's last great wilderness 
area. The expiration of the refuge agreement in 1946 will likely result in whole- 
sale slaughter of the large turkey and deer populations and will certainly mean 
extinction for the panther and black wolf as well as for the Ivory-billed Wood- 
pecker.—Georce H. Bick, Louisiana Federal Aid Project 3-R, New Orleans, Louisiana. 


A distributional note on Maine Spruce Grouse.—When I described the Acadian 
Spruce Grouse, Canachites canadensis torridus Uttal (Auk, 56: 462, 1939) from Nova 
Scotia, the Gaspe, and New Brunswick, I had a male specimen from Calais, Wash- 
ington County, Maine, and a female from an indefinite Maine locality in the type 
series. I felt at that time that subsequent investigation would prove torridus to be 
a more definite part of the Maine avifauna. 

Under date of November 21, 1941, Mr. James Bond, of the Academy of Natural 
Sciences of Philadelphia, wrote me that he had a female specimen of Spruce Grouse 
taken near Olamon, Penobscot County, Maine, which he believed to be torridus. 
My interest was keenly aroused by this information, and I asked Mr. Bond to lend 
me this skin, together with some Somerset County birds to which he had also 
referred. This he kindly consented to do. After examining this series I agree with 
Mr. Bond in calling the Penobscot County female torridus, and two Somerset 
County females C. c. canace (Linnaeus). Included in the series was a male from 
Passadumkeag Stream, Penobscot County. This bird is indistinguishable from a 
small series of males from Somerset County. I am inclined to believe with Mr. 
Bond that further study will demonstrate that Penobscot County is transition ter- 
ritory between the ranges of canace and torridus. At any rate, this definite alloca- 
tion of a Spruce Grouse from well within Maine to torridus makes that subspecies 
an addition to the Maine avifauna, and to that of the United States. 

It is hoped that this paper may be instrumental in unearthing other samples of 
torridus from eastern Maine.—LEonarp J. UttraL, Norman, Oklahoma. 


The Newfoundland Robin in Michigan.—On May 12, 1936, at Whitefish Point, 
Chippewa County, Michigan, I collected a male robin which differs considerably 
from several hundred other robin skins in this museum by having the entire upper- 
parts practically solid black. When the Newfoundland subspecies, Turdus migra- 
torius nigrideus Aldrich and Nutt (Sci. Publ. Cleveland Mus. Nat. Hist., 4, No. 2, 
$1, 1939), was separated, I was interested to notice that the Whitefish Point speci- 
men agreed with the description of that form. Recently Dr. Aldrich examined the 
bird and agrees in its determination as nigrideus. The Newfoundland Robin is 
previously unrecorded from Michigan, although the original paper mentions mi- 
grants from New York and Ohio.—Pierce Bropxors, Museum of Zoology, Ann Arbor, 
Michigan. 
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Brown Pelican in Nevada.—A rather graphic account of a visit by a Brown 
Pelican (Pelecanus occidentalis), to Las Vegas, Nevada, was contained in a news- 
paper clipping received in November 1941. Refuge Manager G. E. Wardwell, of 
the Boulder Canyon National Wildlife Refuge, was quoted as authority for the 
statement that it was the first Nevada record for this species. In reply to an 
inquiry, Mr. Wardwell stated that, “This bird was first seen in Las Vegas, about 
11:00 A. M., on August 2, 1941. I first observed it flying up our main street just 
over the top of the cars and then lighting on top of our leading hotel.” He adds 
that he was considerably misquoted in the newspaper article. 

According to the geographic distribution files of the Fish and Wildlife Service, 
this is the second record for Nevada; Linsdale in his Birds of Nevada (Pacific Coast 
Avifauna, No. 23: 30, 1936) records one seen on May 20, 1934 in the vicinity of 
Stillwater. This case was recorded under the subspecific name californicus and it 
is probable that the Las Vegas individual belonged to the same race, as do other 
casual occurrences of this bird in the Great Basin.—Freperick C. Lincoun, Fish and 
Wildlife Service, Washington, D. C. 


Pintail in Colombia.—In the recovery records of banded waterfowl in the files 
of the Fish and Wildlife Service, the case of a Pintail (Dafila acuta tzitzihoa), seems 
worthy of special notice. This appears to be the first record for the species in 
Colombia. The bird, an adult male, was marked with band no. 39-681629, at the 
Des Lacs National Wildlife Refuge, Kenmare, North Dakota, on August 27, 1939 
by the refuge manager, Seth H. Low. It was shot on January 10, 1940 at Vijes, 
20 miles from Cali, Colombia, by Arthur R. Williams.—Frepericx C. LIncoLn, Fish 
and Wildlife Service, Washington, D. C. 


An Iowa record of the Pallid Horned Lark.—During the latter part of December, 
1941, and early January a severe blizzard swept southeastward across the middle 
western states. Winds of high velocity accompanied by heavy snowfall were re- 
ported and temperatures far below zero were commonplace. On January 4 a 
Horned Lark of striking appearance was found dead in northeastern Iowa on 
U. S. Highway 52 near Ridgeway, Winneshiek County by Mrs. Amy G. Baldwin, an 
accomplished amateur ornithologist of Chicago. The specimen differed so markedly 
from the races known to occur in the middle west that it was brought to Field 
Museum by Mrs. Baldwin for preservation and subspecific determination. 

The bird (F. M. No. 123264) was an adult male in clean plumage, but somewhat 
emaciated condition. Its immaculate white throat and superciliaries immediately 
suggest C. a. arcticola of the far northwest but there are differences which may 
not be due to individual variation alone. All dorsal parts are very much darker 
than in arcticola being, in this respect, unmatched by any of the several hundred 
Horned Larks with which it has been compared by the writer. The brown of the 
back, particularly, is so dense and extensive as to obscure the paler feather margins. 
Measurements, however, conform with those of arcticola, being: wing, 113; tail, 70; 
culmen, 11. 

Although the Pallid Horned Lark is not known to occur east of Montana, the 
writer's tentative identification of this Iowa specimen has been corroborated by 
Mr. Rudyerd Boulton of Field Museum and by Dr. John W. Aldrich of the Fish 
and Wildlife Service. Dr. Aldrich has suggested that eventually it may prove to be 
a representative of an undescribed Canadian race whose breeding range is as yet 
unknown.—EmMET R. BLAKE, Field Museum, Chicago. 
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Random notes from Florida.—In the course of recent field work in Florida several 
birds were noted that are of sufficient interest to justify being placed on record 
at this time. Although collecting was incidental to other activities a gun was 
always available, and in each case identification was verified by having the specimen 
in hand. 

ARKANSAS KINGBIRD, Tyrannus verticalis—A bird seen November 14, 1941 was on 
a telephone wire at the side of a road four miles west of Madison, and approxi- 
mately fifty miles east of Tallahassee. On being collected it was found to be a 
female, in partial moult, and exceedingly shabby in appearance. There appear to 
be few recent records for this species in Florida, and none for this part of the state. 

MIGRANT SHRIKE, Lanius ludovicianus migrans.—An adult male taken at Bell, 
thirty miles south of Lake City, on November 23, 1941 is typical of this northern 
race in respect to both color and measurements. Both above and below it is 
noticeably paler than specimens of Lanius ludovicianus ludovicianus taken at this 
time, a character that frequently makes it possible to separate these two races in 
the field. The wing measures 97.0 mm., the tail 96.8 mm., these measurements 
comparing closely with those given by Dr. Alden H. Miller for typical migrans in 
his ‘Revision and Natural History of American Shrikes’ (University of California 
Publications in Zoology, 38: 57-59, 1931), in which the average tail measurement is 
given as 98.25 mm., the wing as 98.42. This is apparently the first record for the 
occurrence of this race in the state, but it is suspected that a close scrutiny of all 
shrikes encountered would reveal other individuals. 

OvEN-BIRD, Seiurus aurocapillus—A male taken at Tallahassee on January 30, 1942 
marks the northern limits reached by this species during the winter months, as it 
has never been recorded at this season of the year in either Georgia or Alabama.— 
Tuomas D. Burweicn, Gulfport, Mississippi. 


Bird records from Virginia.—From June 15 to 20, 1941, the authors made a 
collecting trip to the Atlantic side of the eastern shore of Virginia in the Delmarva 
peninsula. The observations here recorded were made on Rogue Island, Acomac 
County. This island, a low untenanted marsh, is eleven miles off the main coast, 
and is situated between Hog and Cobb islands. The island is approximately forty 
acres in extent. Not over twenty per cent of it is above tide level. Along the 
middle of the island is an elevated ridge, which at its highest point is possibly 
five feet above the high-water level. The ridge forms a long crescent-shaped 
strip, about one hundred feet wide and runs east and west along the northern 
side of the island. This portion is characterized by a heavy growth of eel grass 
and more or less continuous clumps of ‘tide-water bushes.” The latter are low 
shrubby plants rarely growing over four or five feet in height. Among the drier 
marsh-grasses we found many nesting Willets (Catoptrophorus semipalmatus), 
Clapper Rails (Rallus longirostris), one King Rail (Rallus elegans), and Seaside 
Sparrows (Ammospiza maritima). Boat-tailed Grackles (Cassidix mexicanus) were 
everywhere on the island. Along the middle of the ridge are three isolated groups 
of stunted cedars. These probably cover less than an acre altogether. The area 
was at one time completely forested, but after many fires these few cedars are the 
only surviving trees. Among the wind-buffeted cedars and the tide-water bushes 
several herons nested in considerable numbers, among them the Louisiana Heron 
'Hydranassa tricolor ruficollis), found for the first time nesting in Virginia. 

Snowy Egrets (Egretta thula thula), Louisiana Herons (Hydranassa tricolor rufi- 
collis), and Little Blue Herons (Florida caerulea caerulea) nested side by side in a 
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fine rookery among the cedars. Some of the trees, none of which was over twenty 
feet tall, supported as many as twelve nests. In most of the trees we found the nests 
of all three of the herons, some of them only a foot or so apart. About five per cent 
of the nests still contained eggs, whereas the others had young ranging from mere 
‘hatchlings’ to full-grown birds about to fly. Half-grown birds climbed awkwardly 
in reptilian fashion along the limbs; many had impaled themselves on jagged twigs, 
others had hanged themselves on forks of branches and some had fallen to the ground 
where they lay in a decaying mass. There were in all about three hundred nests. 

Although the Snowy Egret was at one time a common breeder in Virginia, in 
recent years it has been considered a rare bird. Dr. J. J. Murray of Lexington, 
Virginia, tells us that this bird “for a long time now has been exceedingly scarce, 
and is probably coming back to some extent.” There were forty or fifty nests of 
these birds on the island. 

There is little doubt that the discovery of the Louisiana Herons marks the first 
nesting record of this bird in Virginia. Rives (A Catalogue of the Birds of the 
Virginias, 1890) listed the species as a rare summer resident, but gave no breed- 
ing record. Bailey (Birds of Virginia, 1913) made no mention of this bird in the 
list of the breeding birds of Virginia. Dr. Murray informs us that he has no other 
record of breeding Louisiana Herons in that state. 

The Green Herons (Butorides virescens virescens) which were common on the 
island did not nest with the other herons. Instead we found them nesting on the 
tide-water bushes, their nests being only two or three feet from the ground. We 
found at least thirty nests and all contained eggs, with the exception of one which 
had three newly-hatched young. 

On June 18, as we approached the heronry, the birds flew up and circled, clamor- 
ing excitedly. Then from somewhere, perhaps among the herons, a long curve- 
billed bird flew toward us, going directly over our heads. Having flown past it 
circled and returned to the general direction whence it had come. It was unmis- 
takably a Long-billed Curlew (Numenius americanus). Dr. Murray, was good 
enough to give us the following information of previous records of this bird in 
Virginia: “So far as I know there is not a Virginia record for this Curlew in fifty 
years. Dr. William C. Rives, in his book (op. cit.) made the following comment: 
‘Formerly abundant in migration on the coast; many also were found in winter. 
It is now almost exterminated at Cobb’s Island.’ Miss May Cook in her Washing- 
ton list records a bird taken at Potomac April 11, 1842.” Rogue Island is only a 
stone’s throw west of Cobb Island and these curlews must have been abundant on 
it. The most recent record of Long-billed Curlews on the Atlantic Coast is one 
by Coles (Auk, 41: 153-154, 1924). Coles reports seeing birds daily from 1903 to 
1908, and shooting one bird in 1923 on the coast of North Carolina. 

While on the island we searched the marshes for Clapper Rails which were com- 
paratively abundant. We were surprised to take a female King Rail which from 
its actions, we judged must have had a nest in the vicinity. We did not succeed in 
finding the nest, but the bird had a fully developed, swollen brood patch. Its 
oviduct contained one egg with shell, and the ovary revealed nine broken follicles. 
This record is interesting since King Rails, although they are found in Florida 
nesting in brackish water, are, as a rule, fresh-water marsh-loving birds. Bent 
(U. S. Nat. Mus., Bull. 135: 260, 1926) says of the King Rails: “This large, hand- 
some rail is an inhabitant of the fresh-water marshes of the interior. It is never 
seen in the salt marshes of the coast except on migration... .” It must be remem- 
bered that the marshes around these islands are strictly salt-water ones, miles 
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away from any source of fresh-water habitat. This report is doubly interesting 
since reports of King Rails from Virginia, even from the interior, Dr. Murray tells 
us, are very few.—WILLIAM MONTAGNA AND WILLIAM A. Wimsatt, Cornell University, 
Ithaca, New York. 


Notes from Churchill, Manitoba.—The following observations made in the vicinity 
of Churchill during June and July, 1941, seem worth recording. 

A female Greater Scaup (Nyroca marila) was flushed from her nest containing 
seven eggs on July 18. The nest was situated in a grassy humrrock at the edge of 
a pond about two miles southeast of Churchill. This duck has rarely been recorded 
as nesting at Churchill. 

On June 24, near a tundra lake about two miles south of Churchill, a female 
American Eider was flushed from a nest containing five eggs. Field identification 
proved unsuccessful, even with a blind, because of the bird’s shyness, and it was 
necessary to collect the specimen for positive identification. This specimen has 
proved to be Somateria mollissima sedentaria, the new race recently described by 
L. L. Snyder (Occas. Papers Roy. Ont. Mus. Zool., 6, 1941). As far as can be 
ascertained from the literature, this is the first positive nesting record of any race 
of Somateria mollissima in the Churchill region, although Twomey is recorded as 
having encountered two broods at Cape Churchill, thirty miles to the east, in 1933 
(Taverner and Sutton, “The Birds of Churchill, Manitoba,’ Ann. Carneg. Mus., 23, 
1934). On July 12, during a trip on foot eastward from Churchill along the coast, 
numerous broods of young eiders accompanied by females were observed on the 
small tundra ponds and lakes. These ducklings appeared to be too young to have 
travelled the ten or fifteen miles from the nearest islands, and thus it is probable 
that they came from nests on the mainland instead of from island nesting grounds 
as is commonly the case with eiders. 

The Rough-legged Hawk (Buteo lagopus) nests irregularly at Churchill, its nest- 
ing reputedly being correlated with the abundance of rodents. Two nests were 
found, on July 12 and 13 respectively, about fifteen miles east of Churchill. The 
first was built on the platform of a forty-foot wooden navigation ‘beacon’ over- 
looking Hudson Bay, and contained four downy young several days old. The 
second was located a half-mile farther east on a rock ledge along the shore, and 
held three very recently hatched young. It is interesting to note that while lem- 
mings are considered to be the main food of these hawks in the tundra regions, 
the only food found on these nests containing young were the bodies of downy 
young Hudsonian Curlews (Phaeopus hudsonicus) and Willow Ptarmigan (Lagopus 
lagopus). 

A nest of the Hudsonian Curlew (Phaeopus hudsonicus) was found near Lake 
Isabelle on June 25. The nest, a bare depression in dry tundra, containing four 
eggs, was observed daily until the young left. When the nest was visited on the 
morning of July 15, two of the eggs were pipped by the young chicks. A third 
egg was pipped the same afternoon, but a fourth remained unpunctured. The 
first chick did not emerge from the egg until early on the morning of July 18. 
It was followed by a second, late in the same afternoon. At the time that the 
second chick emerged, a third, which did not emerge until nearly noon of the 
following day, had removed the entire end from its shell, but the fourth egg 
showed a primary puncture only. When the nest was visited for the last time 
on July 20, the three successfully hatched chicks had left and the parent birds 
had deserted the nest and remaining egg. Thus one chick emerged in approxi- 
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mately seventy-two hours from the time of the first pipping of the shell, while 
two others required about twelve hours more. The fourth chick, which had been 
enlarging the opening in its shell for about forty-eight hours when the parents 
deserted, had made this opening nearly large enough to permit it to emerge. 
Upon closer examination, the embryo proved to be infested with maggots. Re- 
moval of more of the shell showed that the yolk sac was still of considerable size 
and that the embryo was still living. Whether this seeming lack of coérdination 
between the assimilation of the yolk sac and the opening of the shell by the chick 
would have rendered it susceptible to infestation by maggots if the parents had not 
deserted, is open to question. Nevertheless, it presents an interesting aspect of the 
Hudsonian Curlew’s hatching. The fact that the parent birds deserted a living 
embryo and that several days were required for the chicks to emerge from their 
shells also seems worth recording. 

On June 30, some Churchill children found the nest of a sandpiper that they 
could not identify, near the townsite slough. It proved to be that of a Spotted 
Sandpiper (Actitis macularia). Another nesting record (1938) of this bird near 
Churchill is given by Taverner and Sutton (op. cit.), in which they state that it 
appears from data collected that “this species may slowly be establishing itself at 
the mouth of the Churchill River.” This 1941 record tends to substantiate their 
statement.—Oscar HAwksLey, The Principia College, Elsah, Illinois. 


International Swallows.—The Saint Lawrence River is over a mile wide between 
Ogdensburg,.New York, U. S. A. and Prescott, Ontario, Canada, yet whole colonies 
of Tree Swallows nest each year on the ferryboats which ply between the two 
ports. Though the boats are frequently docked at different piers no bird ever 
seems at a loss as to the whereabouts of its homesite. 

The nests are tucked into any available aperture even down inside the upright, 
hollow iron pipes from which the drawbridges swing. Nesting materials—feathers, 
dried leaves, grasses—and later food for the young, are gathered indiscriminately 
from either shore. The birds show no fear of passengers and deckhands nor of 
freight-moving operations.-MINNA ANTHONY COMMON, Watertown, New York. 


Nesting of Mallard, Pintail and Black Duck at Washington, D. C.—The reports 
of Mr. Paul Hodge, formerly caretaker at the Roaches Run Waterfowl Sanctuary, 
a small municipal refuge located largely in the District of Columbia along the 
Virginia shore of the Potomac at Washington, provide records of Mallards, Pintails 
and Black Ducks breeding within the refuge during the years 1934-1939. So far as 
the author has been able to determine, no previous nesting records for these species 
in the Washington, D. C. region have been published. Although an undetermined 
but appreciable number of wing-clipped birds were released there during that 
period, Mr. Hodge, a competent observer, states verbally that only Wood Ducks 
nested in a pinioned condition (ramps were built to their boxes) and that all 
Mallards, Pintails and Black Ducks that bred within the sanctuary were capable of 
flight. Presumably, the presence of the nesting birds in this region was influenced 
by the attendance of the wing-clipped individuals. 

The exact location of the District of Columbia-Virginia boundary line is now in 
dispute, being originally designated as the high-water mark of the Potomac on 
January 24, 1791. It is possible that some nests were located in Virginia but it 
is impossible to determine this definitely. 

Although Mallard and Black Duck nests were seen by the author and, presum- 
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ably, nests of all three species by Mr. Hodge, surviving records disclose only the 
numbers of young produced each year. The numbers of pairs listed indicate the 
quantity of birds that spent each summer on the refuge. The number that actually 
nested is not known. The date given is that of the last report of the young for 


each year. 


MALLARD— 
18 pairs 80 young August 31 
30 pairs 221 young September 27 
60 pairs 80 young September 26 
25 pairs 45 young September 25 
15 pairs 42 young May 28 
PINTAIL— 
12 pairs 10 young August 31 
10 pairs 28 young September 27 
12 pairs 20 young September 26 
Brack Duck— 
“several nests” June 30 
30? pairs 45 young September 27 
75? pairs 60 young July 26 


—Grorce A. Petrives, National Park Service, Washington, D. C. 


Abnormal primary of Ring-billed Gull.—Sutton and Arnold (Auk, 55: 281, 1938) 
record the collecting of a Blue Jay with an abnormally developed primary. Speci- 
men No. 33,6,20,373 in the collection of the Royal Ontario Museum of Zoology, 
Toronto, is a Ring-billed Gull (Larus delawarensis) which exhibits a similarly de- 
formed primary (Text-fig. 1). The bird was taken by the late C. W. Nash at 
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Text-Fic. 1.—Abnormal primary of Ring-billed Gull. 


Toronto on April 12, 1897. In this case the abnormal feather is the outer primary 
of the left wing. The outer web of this feather is, in color, pattern and width, 
an almost exact replica of the normally developed inner web of the feather. The 
shaft, for most of its length, is narrower than usual and is badly split and distorted 
near its tip. As a result of this distortion the feather is some 70 mm. shorter than 
the corresponding primary of the right wing and no trace of the white “mirror” 
spot is visible. The two webs meet at the shaft at an angle of about 150°, this 
angle being that of the upper surface of the feather. The bird is a fully adult male 
and there is nothing to indicate that it had been handicapped by its duplicate 
web.—T. M. SHortr, Royal Ontario Museum of Zoology, Toronto, Ontario. 
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An injured Meadowlark.—The actions of a Western Meadowlark (Sturnella 
neglecta) at Mount Shasta, Siskiyou County, California, have demonstrated the 
remarkable ability of some birds to survive seemingly fatal handicaps. This bird 
had in some way suffered the loss of all toes and portions of both tarsi. The right 
tarsus ended in a knob-like stump at about the point where the toes should have 
been, while about two-thirds of the left tarsus was missing, leaving a stump about 
one-half inch long. This bird was totally without any means of grasping a perch, 
yet was apparently vigorous and healthy. It could alight or take flight from the 
ground with no apparent difficulty, although its handicap was evident during feed- 
ing. The bird walked upon the stumps of the tarsi, and was abnormally low to 
the ground. The wings were occasionally used to aid balance, but the progress in 
walking and feeding was nearly as rapid and efficient as that of a normal individual. 
The lark was seen almost daily between Christmas, 1940, and February 15, 1941. 
Probably the melting snows then allowed it to return to its former feeding grounds 
outside of town. It fed in the short lawn grass nearly every afternoon within five 
or six feet of the writer's window, and ample opportunity was afforded for close 
observation both with the naked eye and with 8-power binoculars. The injuries 
were completely healed when the bird was first seen, and whether frost, a trap, or 
some other agency was responsible for them can be no more than conjecture.— 
CLARENCE F. Situ, Fish and Wildlife Service, Mount Shasta, California. 


Calcium chloride—a death lure for crossbills.—The crossbills’ appetite for salt is 
well known. That this liking may result in the death of large numbers of the birds 
is fortunately not a frequent observation. The present report of such a sequela of 
events was sent to me by an eyewitness, Mrs. Fred Heise of Trudeau, New York. 
It seems worthy of record as an unusual cause of avian mortality. 

During the first two weeks of March, 1941, reports were received by Mrs. Heise 
that large numbers of birds were being crushed by automobiles on the road be- 
tween Saranac Lake and Tupper Lake, New York. Upon investigation she found 
that the road had been covered with a mixture of sand and calcium chloride. 
The chloride was apparently added as a binder for the sand to prevent its scatter- 
ing by cars. 

She says, “For several days great numbers of White-winged Crosbills and small 
numbers of Red Crossbills and Pine Siskins settled on the road to eat the salt. 
The roadbed was covered with them and it was almost impossible to scare them 
away even by using the horn. They appeared to be too sick to rise and even 
though motorists drove slowly they were killed in great numbers. The surface of 
the snow-covered road was actually reddened by the blood and feathers of the birds. 
My estimate is that there were at least a thousand birds killed.” 

Whether these birds were actually made ill by the salt ingestion or whether their 
sloth can be accounted for by eagerness for this material and their well known lack 
of fear cannot be decided from the facts available. This question might well be 
investigated by other observers if the opportunity occurs.—Gorpon M. MEapE, M.D., 
Strong Memorial Hospital, Rochester, New York. 

[The foregoing account coincides with information received from another source. 
In February, 1941, Mr. William A. Rockefeller of New York brought me a number 
of dead White-winged and Red Crossbills and Pine Grosbeaks from near Saranac 
where he reported that they were suffering exactly as described by Dr. Meade, 
commenting also on the local use of calcium chloride on the roadways. Some of 
the birds showed no obvious outward signs of injury but most of them had been 
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hit or run over. The stomachs of all of them contained fine gravel, presum- 
ably from the roadways, mixed with unidentified vegetable material. Calcium 
chloride is reported as injuring a dog’s feet when the animal had been running 
over paths treated with this chemical and its effect in a bird’s stomach might be 
serious. Mr. Lee S. Crandall, Curator of Birds of the Bronx Zoological Park, in- 
forms me that the Veterinarian of the park, Mr. L. J. Goss, states that calcium 
chloride is definitely poisonous and would kill the birds that ate it or gravel coated 
with it. 

The unusual congregation of individuals in the locality still requires explana- 
tion. It may have been due to the attraction of the gravel, to a craving for salt, 
for which the chemical may have provided an erroneous substitute, or to moisture 
gathered by the hygroscopic chloride. The fact that the birds’ stomachs contained 
gravel mixed with food strengthens my belief that the gravel, itself, may have 
formed the attraction. A cleared, unfrozen roadway in the Adirondacks in winter 
would have provided an unusual opportunity to get this needed material, in this 
case with unfortunate results. In any case, the circumstance raises the question 
of the advisability of using calcium chloride where it might cause a repetition of 
the disaster.—Eprror.] 


A bird tragedy.—On June 6, 1941, near Marshall, Harrison County, Texas the 
writer saw a Bluebird (Sialia sialis) fluttering in the window of a small cabin ad- 
jacent to a lake. On approaching the cabin the bird was found to be trapped 
inside. The door was opened, and the Bluebird escaped. Its manner of flight 
indicated that it was in a weakened condition. On entering the cabin seven dead 
Bluebirds were found on the floor. Some appeared to have been dead several 
weeks. They were all in an emaciated condition, probably dying from exhaustion 
and starvation. In addition to the Bluebirds, two dead Carolina Wrens (Thryo- 
thorus ludovicianus) also were found. These apparently died in the same manner 
as the Bluebirds. 

Further investigations in the small cabin revealed the presence of a nest, contain- 
ing four young Carolina Wrens, located in one corner of an old ice box. Leaving 
the cabin, the writer remained nearby to watch. Presently a wren flew to the cabin 
and entered through an obscure opening in the wall about one and one-half inches 
wide. A Bluebird that had been flying around went into the stovepipe chimney 
and down its six-foot shaft to the L-bend where the pipe entered the cabin. On 
going back into the cabin, a small rusted hole was found in the under side of the 
stovepipe adjacent to the cabin wall. Within the hole, toward the outside, were 
nest materials, presumably a Bluebird’s nest. 

A possible explanation for the disaster was that the birds had descended the 
chimney and, by mistake, entered the cabin through the rusted hole. The lighted 
window attracted the trapped birds. This attraction, no doubt, reduced their 
chances of finding other means to escape. The nesting wren, on the other hand, 
was able to find its way in and out through the crack in the wall.—Roiuin H. Baker, 
Texas Game, Fish and Oyster Commission, Lufkin, Texas. 


Longevity and other data on a captive English Sparrow.—Recently, in Albany, 
New York, occurred the death of a rather remarkable captive male English Sparrow 
Passer domesticus domesticus). Certain information concerning this bird was fur- 
nished through the kindness of the owner, Mrs. Alfred Stromberg, 129 Main 
Avenue, Albany, New York, while other data were obtained through my own per- 


. 


General Notes 441 
sonal examination of the sparrow following its demise. While some of the points 
of interest are of purely sentimental value, others possess merit from a strictly 
ornithological viewpoint and on that account may well become a matter of record. 

The bird in question was the sole survivor of a family of five nestlings, aged 
two and three days, which in some way had been dislodged from their nest about 
twenty feet up on the ivy-covered chimney of a residence in Bloomfield, New Jersey, 
on June 25, 1929. The left wing and left side of the surviving nestling were in- 
jured in the fall. However, due largely to the effective ministrations of its rescuer 
in the person of Mrs. Stromberg, the young sparrow gradually recovered and con- 
tinued to grow and thrive. 

Most of the time, the sparrow was confined in a cage of the ordinary type used 
for canaries and other small house-birds. Occasionally it was freed in the room, 
when it would fly about. During adult life its food consisted principally of whole- 
wheat bread and warm milk, prepared bird food, yolk of hard-boiled egg, greens, 
bone and seeds. Typical male plumage was first acquired in September, 1930. At 
all times the bird appeared to be healthy and the annual molt was undergone 
without difficulty. 

During the course of his life ‘Peggy’ (diminutive for Pegasus), in company with 
his benefactress, traveled several hundred miles by automobile, train, boat and 
airplane. Usually he rode in a small cage eld in her lap. Movement of the vehicle 
appeared not to inconvenience the bird; indeed, as interpreted in terms of human 
response, he seemed to enjoy travel. 

This unique sparrow possessed various types of vocal ability which he utilized 
to express insistence concerning certain kinds of food, absence of the cage cover 
at night, general well-being, disgust and the like. Moreover, he acquired a remark- 
able proficiency in singing ability through the medium of two canaries which were 
his companions—in separate cages—for about six years. His imitations of the 
‘rolling’ notes of the one and the ‘chopping’ notes of the other were sometimes so 
well done as to deceive even his mistress. 

So far as could be determined the sparrow exhibited no reaction to any other 
color than red. To this he persistently displayed fear whether it was in his food, 
the cover of his cage or even in the apparel of anyone who viewed him at close 
range. 

As it does to all living things, death came to this sparrow. Suddenly and unex- 
plainably he passed away at 2:10 P. M., July 2, 1941. He then had attained the age 
of twelve years and seven days of which all but two days had been spent in cap- 


‘tivity. At autopsy the internal organs appeared to be in a healthy condition but 


our Museum taxidermist reported that two or three small blood clots showed on the 
left side of the brain. Possibly they may have been accountable for the bird’s 
sudden demise and were associated with the then-current period of extremely warm 
weather. Perhaps, too, the indisposition of the bird during the three or four days 
preceding his death may have been correlated with this condition. 

Further examination of the viscera disclosed a single testis, the right, 0.28 inch x 
0.30 inch. The sparrow was in typical adult-male breeding plumage, the feathers 
entire and in good condition. Due to the fact that the grayish tips of the black 
feathers on the throat and breast had not been worn away this area is slightly 
suffused with the light color. 

As indicated by the following measurements this English Sparrow is of normal 
size: length, 5.65 inches; wing, 3.2 inches; tail, 2.7 inches; bill, 0.5 inch; tarsus, 0.6 
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inch. Weight, 0.9 ounce, 24 hours after death ensued. The bird now reposes in 
the zoological collections of the New York State Museum in the form of a study 
skin, catalogue number 6244.—DayTon Stoner, New York State Museum, Albany, 
New York. 


Speed of the Starling.—While driving westward on March 7, 1941, near Clarence, 
Erie County, New York, I was fortunate in making a rather accurate timing of the 
speed at which a Starling (Sturnus vulgaris) was flying. It flew parallel with our 
car for over half a mile, and maintained a speed of 55 miles per hour. This is 
slightly faster than the greatest rates previously recorded: 48.5 m.p.h. by Meinertz- 
hagen, and 51.4 m.p.h. by Campbell (Cooke, U. S. D. A. circular no. 428, 1934). 
My companion and I who had been walking a half hour before, had commented 
on the fact that the air was quite still; and it is likely that the air had little, if any, 
influence upon the speed of the bird's flight——Evererr W. JAMESON, JR., Jthaca, 
New York. 


Speed of a Woodcock.—On January 11, 1941, the writers were traveling near Lufkin 
in Angelina County, Texas, when a Woodcock (Philohela minor) flushed in front 
of the car. It was early evening, the headlights clearly revealing the identity of 
the bird. It flew in front of the car for some fifty yards before darting into the 
brush at the side of the road. During this time the car was moving at the speed 
of 35 miles an hour. The woodcock was flying at a greater speed than the speed- 
ometer indicated, since it was moving away from the car when it disappeared.— 
Roun H. BAKER, AND COLEMAN C, NEWMAN, Texas Game, Fish and Oyster Com- 
mission, Lufkin, Texas. ‘ 


A Duck Hawk attacks a Raven.—A short time ago while in Lexington, Virginia, 
for a few days I witnessed a very strange sight. On the afternoon of April 7, 
1939, Mr. John Welles and I took a trip to a nearby mountain to look for a Raven's 
nest that I had seen there last spring. Just as we located this year’s nest, I heard 
the cry of a Duck Hawk. Knowing that this bird is rare in this vicinity I im- 
mediately stopped to look for the bird. From around the end of the range came 
the Raven with the Duck Hawk flying high above it, calling loudly. The Raven 
croaked a few notes of protest but continued its slow and deliberate flight along the 
range. As I watched this unusual sight, I saw something at which I still marvel. 

The Duck Hawk stooped at the Raven, calling faster. Just at the point when 
I expected to see the Raven get a hard blow, it flipped over on its back with its 
feet up in the air, and warded off the blow. I could not make out whether it 
used its feet or just assumed an attitude of guard. The Raven did not seem to 
use its wings in turning over, but was over in a small fraction of a minute. At 
this the falcon swooped up in the air again, still screaming loudly. The Raven 
turned over again just as quickly as it had turned upside down, and resumed its 
course slowly and steadily along the face of the mountain. The Duck Hawk having 
again reached its position over the Raven, stooped as it had before. Again the 
Raven turned over on its back to ward off the blow. This performance was re- 
peated eight times as the Raven crossed before me and finally settled in a pine 
tree at the end of the cliff. The Duck Hawk swooped up to a tall, dead tree nearby 
and sat there motionless. The next thing I saw was the pair of Ravens flying back 
along the top of the mountain, and the Duck Hawk was nowhere to be seen. The 
Ravens were calling as they flew past me again. 

The young were calling loudly so I easily located the new nest and climbed up 
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near enough to see that it contained two young. These young were well covered 
with down and I should say they were about two weeks old. We hurried from 
the mountain so as not to disturb the nest any more and also in order to reach 
the bottom before dark. I can find no reference in literature to such an incident, 
but such encounters may be more frequent than we think.—J. SourncaTE Y. Hoyt, 
Cornell University, Ithaca, New York. 


Hunting strategy of Pigeon Hawks.—Since the Western Pigeon Hawk (Falco 
columbarius bendirei) is not a common bird, to see six of them within about two 
hours is in itself an ornithological thrill. However, the activities of these particular 
birds more than doubled the worth of the experience. 

In the late afternoon of February 2, 1942, I left Nogales, on the Arizona-Sonora 
border, for Guaymas by train. With me was Ken Stott of San Diego, a reliable 
bird student in whose company I have often been afield. About an hour and a 
half before sunset, as we were clattering through a valley that was of Upper Sonoran 
character, we noticed a dark, swift-flying little hawk approaching the train at an 
oblique angle. When it had approached to within about fifty feet of us it 
straightened its course and, with swift, steady wing beats, remained opposite our 
window for perhaps twenty seconds. Then, with a sudden spurt of speed it shot 
into a parabolic climb. Fascinated by the energetic grace of the bird, I kept my 
gaze fixed upon it, with the result that when it suddenly threw its feet forward 
and snatched a small bird in midair I was almost as surprised as the victim! 
There followed a moment in which the hawk recovered its poise and the little bird 
struggled its last. Then the Pigeon Hawk drew sharply away from our moving 
window and at the same time lowered and raised its legs several times, apparently 
driving its talons repeatedly through vital parts of its prey. 

About ten minutes later, while the picture of this swift drama was still vivid in 
our minds, we found that a second intent and speedy Pigeon Hawk was abreast 
of our car. We were in the third one back from the locomotive and evidently at 
the strategic point that is chosen by these wily hunters. Like his predecessor, 
this hawk suddenly accelerated his speed. This time I anticipated his direction 
sufficiently to see two small birds stop suddenly in full flight and drop like in- 
animate bodies into a mass of thorny scrub below. Frustrated, the hawk swung 
sharply upward and in a gliding arc returned to his vantage point near our Car. 
Less than half a minute later, a swift forward lunge netted him a small bird. 
With this hanging motionless in his clutches he passed directly over us and out of 
sight beyond some leafless sycamores to the west. 

Now we kept a constant vigil by the windows on both sides of the car, which 
fortunately was nearly empty. Five minutes later a third Pigeon Hawk appeared. 
It repeated almost exactly the manoeuvers already described, except that it missed 
two kills and switched from one side of the train to the other before finally bring- 
ing a bird into its grasp. Three more of the hawks and three more similar per- 
formances were observed in the course of the next three-quarters of an hour. The 
last bird missed more kills than had the earlier ones and apparently gave up with- 
out success when the dusk had deepened into near blackness. 

We concluded that the six hawks were different individuals, since they were seen 
at intervals ranging from approximately five to fifteen minutes. The train travelled 
at a speed of approximately forty miles an hour, as nearly as we could judge. At 
this rate it would hardly seem probable that a single bird could make more than 


one appearance. 
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The strategy of the hunting Pigeon Hawks seemed quite apparent. They took 
advantage of the fright induced among small birds along the track by the noisy 
and swiftly moving locomotive. They hung back several cars from the front of 
the train, thus allowing the attention of their intended prey to become entirely 
focused in one direction. Then, as the small birds hurried away from the tracks, 
without thought of any aérial attack, they became the easy victims of as skillful 
a flier as the Pigeon Hawk. The nearness with which three of the Pigeon Hawks 
approached the side of the train, flying just outside our window, made identifica- 
tion certain; while the size, dark color and manner of flight of the others seen at 
greater distances dispels any doubt from my mind as to their identity—Kar. W. 
Kenyon, La Jolla, California. 


A hummingbird feeding habit.—-On September 13, 1941, a female Ruby-throated 
Hummingbird was observed to hover before several spider webs, which it visited 
successively, and to feed upon several small insects entrapped therein. The webs 
were located at a height of about ten feet in the dead branches of small trees situ- 
ated at the edge of a swamp. They seemed to be undamaged by the operation. 
The observation was made along the Potomac River near Alexandria, Virginia. 
No showy blossoms of the types usually frequented by hummingbirds were seen in 
the vicinity and no spiders were evident at the webs.—Grorce A. Petripves, National 
Park Service, Washington, D. C. 


Coéperative feeding of White Pelicans.—On June 28, 1941, the writers were priv- 
ileged to witness an effective coéperative feeding venture of twelve White Pelicans 
in Blitzen Valley at Malheur National Wildlife Refuge, Oregon. Observation was 
made from a commanding position on top of volcanic ‘Rim Rock,’ which rises 
almost perpendicularly some sixty feet above the valley floor. When first observed, 
the birds were loosely grouped and leisurely swimming about the small pond that 
is a unit of a larger impounded body of water. The pool is some fifty or sixty 
feet from the observation point; consequently, from their elevated position the 
writers could see into the water and observe very clearly the movement of the birds. 

It appeared that a school of fish swam into the pool through a connecting area 
leading from the larger body of water. Suddenly the birds assumed a circular 
position, surrounding the school. All the pelicans moved slowly but cautiously 
toward the center of the circle, their heads near the surface of the water or partly 
submerged and their necks slightly extended. The birds moved in perfect unison, 
making the circle progressively smaller, and ready to engulf their helpless victims 
at the first opportunity. When all twelve pelicans were close to the fish, the birds 
made rapid jabs at the fish and apparently consumed a large number of them. 
It appeared that every bird got from one to several fish. The degree of dexterity 
and the rapidity of movement of these large, awkward-appearing creatures were 
surprising. The birds seemed to know instinctively that coéperation materially 
benefited each individual. 

Coéperative action in obtaining foods is probably much more prevalent than has 
been recorded for aquatic birds. Occasional instances have been observed at the 
Bear River Marshes in Utah of White Pelicans doing the actual herding of fish, 
the Forster’s Terns and California Gulls flying overhead and darting down to pick 
up small carp and chub which the pelicans missed or forced to the surface. Avocets 
and, to a lesser extent, the Black-necked Stilts, also band together for coéperative 
drives on small fry and aquatic insects. Such drives are made in water of wading 
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depth; instead of forming circles, the birds present compact spearhead and wedge 
formations and sweep the bottom muck with the characteristic back and forth side 
movements of their long bills. As many as 13,000 Avocets have been observed 
taking part in such coéperative feeding projects. The operations may frequently 
be observed during the flocking period following the time when the young of the 
year are full grown. 

The coéperative feeding of most, and possibly of all birds is probably incidental 
or accidental as birds are attracted to areas where feed is available and presence of 
one bird feeding usually attracts others——CLARENCE CoTTraM, C. S. WILLIAMS, AND 
CLARENCE A. Sooter, U. S. Fish and Wildlife Service, Washington, D. C. 


Goldfinch and Field Sparrow rifle small galls.—Watching Eastern Goldfinches 
(Spinus tristis tristis) forage over the twigs of bare white oaks on several days early in 
the spring of 1939, the writer was struck by the fact that, although the birds seemed 
to be attacking buds—they worked chiefly at the tips of the twigs, where buds were 
visible, and occasionally a fragment suggesting a scale dropped down—it never was 
possible to see a bud disappear. Because of the height at which the feeding was 
done, none of the particular twigs the Goldfinches visited could be examined. Dur- 
ing the same period, however, Eastern Field Sparrows (Spizella pusilla pusilla) were 
noticed feeding, with the same appearance of budding, on white-oak saplings only a 
few feet tall. One of the twigs these had worked on was inspected, with the result 
that every leaf-bud on it was found to be intact, but among the cluster of terminal 
buds, and at the bases of some of these and of lateral buds, there proved to be a 
scattering of thin-shelled brown galls from a sixteenth to an eighth of an inch in 
diameter, some of which had been freshly torn wide open and were empty. The 
other saplings in which the Field Sparrows had worked were then examined; on 
those, too, the buds were intact but more rifled galls were found. 

Plainly, the sparrows had not been budding, but opening the galls. This dis- 
covery suggested that the Goldfinches, too, had been doing that; in three different 
mixed woods they had fed exclusively in white oaks; the galls’ positions again 
would account for the appearance of budding, and their small size for their invisi- 
bility. In the spring of 1940, this conjecture was circumstantially confirmed: the 
Goldfinches were found to feed longest in the trees most heavily infested with galls, 
and although it again was impossible to examine the particular twigs they visited 
while under observation, rifled galls were found elsewhere on the same trees. 

Through the interest of Dr. Harry C. Oberholser of the U. S. Biological Survey, 
and Mr. C. F. W. Muesebeck, in charge of the Division of Insect Identification of 
the Bureau of Entomology and Plant Quarantine, specimen galls and an adult fly 
obtained from one were identified by Mr. Lewis H. Weld of East Falls Church, 
Virginia, as Neuroterus vesicula (Bassett), a gall-maker peculiar to the white-oak 
group. The insect, incidentally, Mr. Weld states, appears to be of no economic 
significance. Circumstantial evidence much like that in the case of the Goldfinch 
indicated that Field Sparrows also attacked the galls again in 1940, so that the habit 
appears to be a regular one of both species. 

The galls’ contents are taken at all stages of development—larva, pupa and adult. 
Of the two birds under discussion, the Goldfinches are the more assiduous hunters; 
flocks numbering up to twenty have searched the trees closely to heights of fifty 
and sixty feet and ferreted out even one type of the gall which, instead of growing 
out unprotected, displaces the heart of a bud and itself springs up partly en- 
wrapped by the scales. The Field Sparrow rifling so far seen has been done by 
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only a few birds at a time and to heights of only about eight feet. In 1939, when 
spring was early, this activity was noted from March 26 to April 20; in 1940, when 
spring was late, from April 18 to 28. All of the observations were made in Balti- 
more.—HERVEY BRACKBILL, 3201 Carlisle Ave., Baltimore, Maryland. 


Crows feeding on larval amphibians.—Seven miles east of Ithaca, New York, 
a wooded tract locally known as Ringwood, supports several small ponds, some of 
which are temporary, drying up in midsummer. In the spring great numbers of 
newts (Triturus viridescens), spotted salamanders (Ambystoma maculatum) and 
wood frogs (Rana sylvatica), repair to these ponds to breed. 

On July 8, 1941, I visited one of these ponds (Eubranchipus Pond) for the pur- 
pose of collecting larval Ambystoma. While the pond covers nearly half an acre 
and has an average depth of two feet or more in April, at this time all of the pond 
had dried up except for an area of approximately twenty square feet, in which the 
water averaged a depth of one inch. Several thousand larval Ambystoma and Rana 
sylvatica were stranded here. As I approached the pool, five Crows (Corvus brachy- 
rhynchos) and a Red-shouldered Hawk (Buteo lineatus) flew off. These birds were 
ostensibly feeding on the stranded amphibians, but no positive evidence of predation 
was secured at this time. 

The following morning I returned to the pond at an early hour. Because of 
dense shrubs and trees surrounding the pond, it was possible to make a close 
approach, and I observed that four Crows were either feeding on what appeared 
to be larval salamanders, or else sitting quietly above the now almost-dry pool on 
exposed logs. From the numerous white splashes of fresh excrement on adjacent 
logs, it was obvious that these birds had been repairing to the pool for several 
days. Several fecal samples were secured. 

At 2 p.m. on July 10, I returned to the pond prepared to collect specimens of 
these Crows. At this time the pool had completely dried up, only the thick carpet 
of leaves remaining sufficiently damp to maintain life in several hundred of the 
amphibians. At this time five Crows were roosting on nearby perches. One had 
apparently just fed, as it was vigorously wiping its bill on the perch. I was 
fortunate to collect this individual. Examination of the gizzard of this specimen 
proved conclusively that it had been feeding upon the larval amphibians. The re- 
mains of three Ambystoma larvae, approximately 40-50 mm. in length, and the 
partly digested remains of a wood-frog tadpole, about 30 mm. long, were removed 
from the gizzard. In addition to these larvae, the following items were identified 
from the gizzard: three pits of cultivated cherries; 41 pits of pin cherry, Prunus 
pennsylvanica; 9 pits of the alternate-leaved dogwood, Cornus alternifolia; numer- 
ous seeds of the blueberry, Vaccinium pennsylvanicum; and a few seeds of the red 
raspberry, Rubus idaeus; a single carabid beetle and a quantity of mud and frag- 
ments of leaves, probably ingested inadvertently while feeding upon the amphibians. 

The following items were identified from three sizable fecal samples: several 
dozen Vaccinium seeds, part of the skin of a lepidopterous larva, the head of a 
hemipteran, elytra from an undetermined beetle and several small bones which 
appear to be the leg bones of a larval Ambystoma. 

The Crows appeared to be making good use of the unhappy situation of the 
salamanders and tadpoles. It appears probable that relatively few of the remain- 
ing amphibians were overlooked by these avian predators. Even though poison 
skin glands are well developed in the amphibian larva, they must hold little fear 
for the Crow.—W. J. HAMILton, Jr., Cornell University, Ithaca, New York. 
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Leghorn cockerels eat baby Quail and Wrens.—A setting of thirteen Quail eggs 
under a bantam hen produced a covey of eleven sturdy young birds. About the 
fifth day the Quails were allowed to run at large while the bantam mother was 
kept within the cage. On the tenth day, three of the little birds disappeared. 
Two days later, all but two baby birds had disappeared. The killing of three 
white-leghorn cockerels which had been feeding irregularly about the yard, solved 
the problem. Two of the young roosters had swallowed a baby Quail apiece, and 
the third bird had swallowed two, all of which were found in the craws of the 
“spring fries.” No doubt over the period of four or five days these three chickens 
had accounted for all of the nine fatalities. The two other young Quail are now 
banded and are big enough to run and fly, and will be placed on a game farm 
in the near future. Formerly I had known of turkeys eating young Quail, but 
never before have I known of chickens killing and eating them. 

Similarly, north of town a farmer erected a wren box on the fence of his chicken 
yard. When the young birds half fell and half flew from the nest-box, four of 
seven alighted in the pen. Most of the chickens paid little attention to the baby 
birds but again a white-leghorn cockerel struck the litthe Wrens and swallowed 
them whole.—T. E. MussELMAN, Quincy, IIl. 


Specific relationships of the Golden and Yellow Warblers.—Recently I had the 
privilege of identifying specimens of a pair of Cuban Golden Warblers found breed- 
ing on the Florida Keys by Mr. Earle R. Greene, manager of the Federal Great 
White Heron Refuge. While engaged in the necessary comparison of specimens 
I was impressed by the overlapping of the supposed specific differences between 
the West Indian Golden Warblers, Dendroica petechia, and the Yellow Warblers, 
Dendroica aestiva of the North American continent. This discovery stimulated me 
to make a further study of the morphological characters of these birds, with the 
result that I am now convinced that, on the basis of the criterion of intergradation, 
the West Indian and continental birds are one and the same species. I am, how- 
ever, not yet convinced that the Mangrove Warblers, Dendroica erithachorides, of 
the coasts of Central America, are also of this same species, as Hellmayr (Field Mus. 
Nat. Hist. Publ. Zool., 13: pt. 8, 374 and 383, footnotes, 1935) considers to be the 
case, although admittedly it is a likely possibility. 

Let us review for a moment what this group of birds comprises. First, we have 
the comparatively pointed-winged and yellow-headed birds of continental North 
America, breeding from Alaska and Newfoundland to south-central Mexico, that 
we have called aestiva. Then there are the relatively rounded-winged, more or less 
chestnut-capped birds of the West Indies, the coast of Ecuador, Peru, and the 
Galapagos Islands, that have been considered as petechia. Thirdly, there are the 
chestnut-hooded birds of the coasts of Mexico, Central America, and northwestern 
South America, that represent the erithachorides group. The supposed specific 
difference between erithachorides and petechia is the presence or absence in males 
of a complete chestnut hood covering the entire head and throat. There is some 
indication of intergradation in this character in chestnut-hooded birds from the 
Pacific coasts of Costa Rica and Colombia, that are marked male and have the 
chestnut hood rather indistinct and broken into streaks on the throat. However, 
the chances are that these individuals are incorrectly sexed females. The fact that 
a completely hooded form, ruficapilla, occurs on Martinique in the heart of the 
range of the chestnut-capped group without mingling with them is, to my way of 
thinking, not evidence of conspecific relationship as Hellmayr suggests. The fact 
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that nowhere do the two types occur side by side could be explained on the basis 
of segregation as the result of strict competition between two species of very similar 
habits. 

On the other hand there seems to be complete intergradation in all of the sup- 
posed specific characters separating petechia and aestiva: (1) habitat preference; 

presence or absence of chestnut in pileum; (3) difference in size of bills and feet; 
(4) relative difference in length of wing and tail; (5) contour of wing. Let us con- 
sider these characters on the basis of facts. 

The fact that the West Indian populations seem to prefer to make their home 
in coastal mangrove thickets has been considered as one character distinguishing 
them specifically from the more generally distributed continental forms. However, is 
it not likely that our familiar backyard Yellow Warblers, if they occurred in a region 
where mangroves grow, would nest in mangroves? Moreover, according to Wetmore 
(Auk, $3: 418, 1916), Peters (Proc. Biol. Soc. Washington, 40: 31-42, 1927), and 
others, several races of the West Indian group occupy habitats away from the 
coastal mangrove fringe in upland brushy country. 

The character of chestnut on the pileum is one that exhibits complete inter- 
gradation, since numerous specimens from Cuba have hardly a trace of chestnut on 
the head, and it is not uncommon to find specimens of North American Yellow 
Warblers with distinct flecks of chestnut in the crown. 

The difference in size of bills and feet is entirely bridged by the large race of 
continental Yellow. Warbler, dugesi of central Mexico. What is even more sig- 
nificant, the relative difference of wing and tail intergrades through the southern 
continental forms, sonorana and dugesi. A very interesting gradient is shown by 
comparing average male wing and tail lengths of the various races, as given by 
Ridgway (Bull. U. S. Nat. Mus., no. 50: pt. 2, 508-515; 520-521, 1902), going from 
north to south on the continent and thence to the West Indies. By dividing the 
wing length by the tail length we get the following results: rubiginosa, 1 : 1.44; 
aestiva, 1: 1.41; sonorana, 1 : 1.32; dugesi, 1: 1.28; gundlachi, 1: 1.26. 

The surprising thing is that there is greater difference in this character between 
rubiginosa of Alaska and sonorana of the southeastern United States than between 
sonorana and gundlachi of Cuba. 

Now we come to the fifth and by most people heretofore considered the most 
trenchant difference separating aestiva from petechia, the contour of the wing as 
indicated by the so-called ‘primary formula.’ In petechia the outermost or ninth 
primary is alleged to be shorter than the sixth, and in aestiva is just the reverse. 
It is true that in practically all West Indian birds the ninth primary is shorter than 
the sixth, although in a few examples of gundlachi from Cuba it equals the sixth 
or is longer, as is also the case with the female specimen from the Florida Keys 
and two specimens of flaviceps from the Bahama Islands. Furthermore, it is true 
that the northern races of Yellow Warbler, rubiginosa, aestiva, etc., almost invari- 
ably have the ninth primary longer than the sixth. But when the southern races, 
sonorana and dugesi, are considered, all manner of intergradation is found. Out of 
a series of 71 specimens of sonorana examined from southwestern United States and 
northwestern Mexico, in all plumages, male, female, adult, juvenal, worn, and 
fresh, 29 had the outermost primary equal to or shorter than the sixth, and in 
dugesi of central Mexico seven out of ten specimens exhibited this characteristic 
of the petechia group. It might be considered significant that in this character, as 
in the case of bill and foot size and relative difference in length of wing and tail, 
the nearest approach among continental birds to the characters of true petechia 
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is found among birds from the southern part of their range. Conversely the great- 
est divergence is found among birds from Alaska, which are farthest removed 
geographically from the West Indies population. Furthermore, it is the more 
northern representatives of the West Indian group, gundlachi of Cuba and flaviceps 
of the Bahama Islands, that have the least chestnut in the crown, and thus are 
more like the continental Yellow Warblers. 

The reasons for the discontinuity of the ranges of the aestiva and petechia com- 
plexes, of course, can merely be speculated upon at the present time, and no good 
purpose would be served in doing that here. In any case it seems to me that 
enough evidence has been presented for considering the West Indian and North 
American birds as belonging to the same species and for recognizing the fact by 
nomenclature. The unfortunate part of it is that the well-known specific name 
aestiva must be replaced by the relatively poorly known petechia, since Motacilla 
petechia Linnaeus (Syst. Nat., ed. 12, 1: 334, 1766), antedates Motacilla aestiva 
Gmelin (Syst. Nat., 1: pt. 2, 996, 1789 [1788]). This involves the following new ar- 
rangement of names for the continental Yellow Warblers: 


Dendroica petechia rubiginosa (Pallas). Alaska Yellow Warbler. 
Dendroica petechia amnicola Batchelder. Northern Yellow Warbler. 
Dendroica petechia aestiva (Gmelin). Eastern Yellow Warbler. 
Dendroica petechia morcomi Coale. Great Basin Yellow Warbler. 
Dendroica petechia brewsteri Grinnell. California Yellow Warbler. 
Dendroica petechia sonorana Brewster. Sonora Yellow Warbler. 
Dendroica petechia inedita Phillips. Tamaulipas Yellow Warbler. 
Dendroica petechia dugesi Coale. Dugés Yellow Warbler. 


—Joun W. Avpricn, Fish and Wildlife Service, Washington, D. C. 


Bonaparte’s types of Oriturus wrangeli and Oriturus mexicanus.—Dr. C. E. 
Hellmayr has recently suggested (Cat. Birds Amer., 11: 464, 1938) that Oriturus 
wrangelii “Brandt” Hartlaub might be an earlier name for the Brown Towhee 
currently known as Pipilo fuscus petulans Grinnell and Swarth. Examination, in 
July, 1939, of the specimen in the Leiden Museum which was the type of Oriturus 
wrangeli “Brandt” Bonaparte and Oriturus Wrangelii “Brandt” Hartlaub, shows 
that the suggestion was well founded. Details concerning it will be given at a 
future date but for the present it may stated that the bird is definitely of the 
San Francisco Bay race. Also, the type of Oriturus mexicanus is, equally definitely, 
of the southern Mexican race of Aimophila superciliosa Swainson. However, I can- 
not follow Dr. Hellmayr in his assignment of the generic and specific names to the 
authority of Hartlaub. Utterly inadequate and unidentifiable as Bonaparte’s 
‘diagnoses’ of the two species in his new genus were on first appearance [Consp. 
Gen. Avium, | (pt. 2): 469-470, 1850], they definitely are not nomina nuda and 
are considered by Sherborn to be valid names. Both are identifiable beyond ques- 
tion, in part by Hartlaub (Journ. f. Orn., 3: 361, 1855), by the later explanation 
of Bonaparte himself (Compt. Rend. Acad. Sci. Paris, 1856, p. 413) when he desig- 
nated mexicanus as the genotype, and by the authentic, existing types of both 
species. Hartlaub merely re-described one of the two species (wrangeli) on an 
intelligible basis together with a citation to the ‘Conspectus’ and a few well chosen 
remarks on Bonaparte’s carelessness. Not even by implication does he choose 
wrangeli as a genotype and Bonaparte’s (1856) designation must stand. 

The necessary adjustments are that Plagiospiza Ridgway becomes a synonym of 
Oriturus Bonaparte, the reference being as follows: 
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Oriturus Bonaparte, Consp. Gen. Avium, 1, (pt. 2): 469, 1850. Type, by subs, 
desig., Oriturus mexicanus Bonaparte = Aimophila superciliosa Swainson 
(Bonaparte, 1856). 

The San Francisco Brown Towhee becomes Pipilo fuscus wrangeli (Bonaparte). 

Oriturus wrangeli “Brandt” Bonaparte, Consp. Gen. Avium, 1, (pt. 2): 470, 1850 
[ (As. s. maxime or.) = (probably) San Francisco, California]. 


—A. J. VAN RossEM, University of California, Los Angeles, California. 


Fuertes Red-tailed Hawk in northern Mexico and Arizona.—In the Dickey collec- 
tion are three specimens of the Red-tailed Hawk which are to be referred to Buteo 
jamaicensis fuertesi Sutton and Van Tyne. Since they extend the range of that 
race as now understood it may be well to record them. All are fully adult. 

11.065 Mouth of Bonita Canon, Chiricahua ee Arizona, Feb. 7, 1915; 
collected by A. J. van Rossem. 

23,760 Colonio Pacheco, Chihuahua, Mexico, May 15, 1909; collected by H. H. 
Kimball. 

27,619 Reserve, Catron County, New Mexico, no date, collected by H. H. Kimball. 

In the British Museum is a typical adult female, No. 90.4.26.140, taken at 
Hermosillo, Sonora, Nov. 23, 1887, by (or for) F. Ferrari-Perez. This specimen was 
identified by me in 1933 as kriderii and re-identified in 1938 and 1939 as fuertesi. 
The breeding range of fuertesi should, therefore, be extended south, east of the 
Sierra Madre, to west-central Chihuahua; the winter range to southeastern Arizona 
and central Sonora. Incidentally, the breeding race throughout Sonora is calurus, 
even in the extreme northeast. 

It is of interest to note the similarity in the color patterns of fuertesi and Buteo 
jamaicensis costaricensis of southern Mexico and Central America, that is to say 
in the contrast of dark-colored upper parts with light under parts and nearly, or 
quite, immaculate thighs. This contrast is, of course, much greater in costaricensis, 
but it is obvious that fuertesi has affinities in that direction and that it forms a 
good connecting link between costaricensis and the northern races. It is well to re- 
emphasize the characters of fuertesi as given by the original describers since it is 
obvious that some authorities consider it to be a generally pale colored race. 

I am indebted to Dr. George Sutton for confirming my identification of the 
Arizona specimen.—A. J. VAN RosseM, University of California, Los Angeles, Cal- 
ifornia. 

Audubon’s Autobiography.—On October 12, 1820, Audubon set out from Cincin- 
nati on a voyage down the Ohio and Mississippi Rivers. It was a collecting trip. 
He had determined to gather a portfolio-full of water-color drawings of birds, after 
the manner of Alexander Wilson, though to larger scale and with better artistry. 
He kept a journal, a record of the trip, for his sons to read; and on a rainy day 
(November 28) he filled half a dozen pages with a story of his own life. This 
journal was first published in 1929, by the Club of Odd Volumes, and the pub- 
lication was represented to be a word-for-word transcript of the original. Francis 
Hobart Herrick in 1917 had brought to light the facts of Audubon’s parentage 
(supplanting the legend that in his later years Audubon himself had begun), and 
Mr. Stanley Clisby Arthur in 1937 in his ‘Biography’ (Chapter 6) brought forward 
the early story first mentioned above, and called attention to alterations that had 
been made in the manuscript—alterations of no little significance, when considering 
this particular subject of Audubon’s parentage. Mr. Arthur gave on page 118 
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a reproduction of the manuscript page, showing changes of certain words and the 
obliteration of two lines. At the time when Audubon made his voyage and kept 
this journal he was an humble and unknown man. He had then no reputation 
that might need to be protected from defamation. Since Audubon himself had 
penned the lines, and since by fair inference another hand than his had blotted 
part and changed the meaning of what remained, an effort seemed justifiable to 
recover them precisely as they were written. The Harvard Museum of Comparative 
Zoélogy, custodian of the journal, has caused the obliterated passage to be examined 
by infra-red photography, but with disappointing result. The passage has been 
inked and rubbed as with a finger-tip, and over that again heavy pen strokes have 
been laid, and photography fails to reveal anything legible beneath the mutilation. 
So far then as this item is concerned, we seem now to know all that is to be 
known.—Bayarp H. Curisty, Pittsburgh, Pennsylvania. 


Termite-eating by birds in British Columbia.—The recent note by Blake (Auk 58 
(1): 104, 1941) on termites taken by birds has prompted me to consult my notebooks 
with reference to the avian species of this region that I have personally recorded 
as eating these insects. In extreme southwestern British Columbia the extensive 
areas of deforested land, strewn with decaying logs and stumps, provides ideal 
habitat for termites. Three species occur: Zootermopsis angusticollis, Z. nevadenesis, 
and Reticulotermes hesperis. The first of these is by far the most abundant and 
in August, September, and October huge flights of winged individuals take place. 
It is to this species that the following notes refer. 

One of the most interesting phenomena associated with the mass dispersal flights 
of Z. angusticollis is the large number of gulls, swifts, and nighthawks that rapidly 
congregate over the area. The gulls are, for the most part, Bonaparte’s Gull 
(Larus philadelphia) and Short-billed Gull (Larus canus brachyrhynchus) with a 
few California Gulls (Larus californicus) and these birds will frequently penetrate 
two miles or more from salt water while ‘termiting.’ All feeding is carried out on 
the wing, the gulls circling and hovering in active pursuit of the insects. Usually 
along with the gulls are numbers of Black Swifts and nighthawks. 

The Lewis Woodpecker (Asyndesmus lewisii) normally conducts much of its 
feeding flycatcher-fashion, on sorties from snag-tops after passing insects. In August 
and September it consumes large quantities of termites. I have observed Harris's 
Woodpecker (Dryobates villosus harrisi) behaving similarly but only upon infre- 
quent occasions. 

Several other species have been observed catching Z. angusticollis close to or on 
the ground. My notes contain definite records concerning Colaptes cafer caurinus, 
Sialia mexicana occidentalis, Tyrannus tyrannus, Turdus migratorius caurinus, 
Hylocichla ustulata ustulata, Myodestes townsendi, Piranga ludoviciana, and 
Euphagus cyanocephalus.—1. McT. Cowan, Department of Zoology, The University 
of British Columbia, Vancouver, B. C. 
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Birds collected by Loveridge in eastern Africa.'~From November 1938 to July 
1939 Arthur Loveridge traveled from Mombasa to Uganda, Lakes Kivu and 
Tanganyika, and then to the southern coast of Tanganyika Territory. Though 
mainly concerned with reptiles and amphibia, he assembled also a collection of 
birds which comprised 809 skins, and represented 246 different forms. This sys- 
tematic report includes taxonomic remarks and some very useful notes on food, 
nesting, and native names of a number of the species. It will be of interest to 
students of geographic distribution in Africa. 

One new species of warbler, Apalis eidos, was discovered on Idjwi Island in Lake 
Kivu, and the records of many birds from that island are particularly valuable 
Though most of them are known also from the western side of Lake Kivu, one 
small barbet, Pogoniulus bilineatus jacksoni, is an East African bird that occurs in 
numbers on Idjwi Island, and yet apparently nowhere around the shores of the 
lake. There it is replaced by P. leucolaima mfumbiri. Among the rarer birds 
secured are Myioceyx lecontei ugandae from the Budongo forest, hitherto known 
only from van Someren’s own specimens, and Batis reichenowi of southern Tangan- 
yika Territory, represented previously by Grote’s three specimens.—JAMes P. CHAPIN. 

Mayr’s ‘List of New Guinea Birds.”—The region dealt with includes, in addition 
to the mainland of New Guinea, the Western Papuan Islands, the islands in 
Geelvink Bay, Vulcan and Dampier Islands off the north coast of New Guinea, 
the D’Entrecasteaux, Woodlark and Louisiade Archipelagoes to the east, and the 
Aru Islands to the south. This area extends roughly NW.-SE. from long. 130° E. 
to 154° E. a distance of over 1400 miles and at its widest point attains a width of 
about 420 miles; it lies between the Equator and lat. 12° S. The area is very 
diversified, with the highest altitude about 16400 feet. As might be expected the 
New Guinea region is very rich in bird life. Dr. Mayr lists 1501 forms (species 
and subspecies) of which 1400 are breeding land and fresh water birds, 22 sea 
birds and the remaining 79 are migrants either from the Palaearctic region or from 
Australia and New Zealand. 

The classification used is a composite one; the sequence of orders and families of 
the non-Passerine groups is that proposed by Wetmore, while the Passeres are 
arranged according to the system published by Stresemann in Kiikenthal’s 
Handbuch. 

The general arrangement is very similar to that employed in the A. O. U. and 
similar Check-Lists, that is the current name is given, followed by the reference to 
the original description, any synonyms since 1880, and the range. For each species 
there is also a statement of habitat and altitudinal distribution which is most 
valuable. This feature could be employed to advantage in other Check-Lists. 

Dr. Mayr’s “List of New Guinea Birds” fills a long felt want as an aid to the 
study of Papuan ornithology; it furnishes a fresh starting point from which sub- 
sequent workers may undertake further studies. Dr. Mayr’s generic and specific 
concepts are broad; his use of genera expresses relationships rather than emphasizes 


1 Peters, James L., and Arthur Loveridge. ‘Scientific Results of a Fourth Expedition to 
Forested Areas in East and Central Africa, II, Birds,’ Bull. Mus. Comp. Zoél., 89: 217-275, 3 pls., 
Feb. 21, 1942. 

2 Mayr, Ernst. List of New Guinea Birds. A Systematic and Faunal List of Birds of New 
Guinea and Adjacent Islands. The American Museum of Natural History, New York, N. Y. 


8vo, xi + 260 pp., 1 map, 1941. Price $2.00. 
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minor structural differences and his species have wide limits, though the Formen- 
kreis theory is not carried to extremes. 

Furthermore, in certain cases it is indicated by footnote that a superspecies is 
involved. This is a useful concept which cannot at present conveniently and 
understandably be indicated by our trinomial system. 

The list is the result of nearly twelve years of study of the region which com- 
prises not only actual field experience but also examination of unrivalled material 
and personal examination of nearly every type specimen of the many described 
from New Guinea and the adjacent islands, consequently it bears every outward 
sign of authoritativeness.—J. L. PETERs. 

The Fulmar in the British Isles.".—A remarkable increase in the population of the 
Fulmar has been one of the striking biological phenomena of the last two or more 
generations. Multiplication of numbers has been concomitant with a great ex- 
tension in range, and nowhere have the combined effects been more conspicuous 
than in the neighborhood of the British Isles. As the authors of the present study 
point out, the species has been known to British ornithologists since the earliest 
times, but until the late 19th century it was thought of as an Arctic bird which 
had established an outpost only at the island of St. Kilda. Subsequent to the °70’s 
of the last century, the range and population have undergone increases remarkably 
similar to those of the human population of Britain since the Industrial Revolution. 

Messrs. Fisher and Waterston have made use of the data in 800 cited publica- 
tions, and of the testimony of nearly 200 recent observers, in their study of the 
expansion of the Fulmar population from a possible or probable source at St. Kilda 
to colonies which cover many islands to the north, as well as extensive stretches 
of coast in Great Britain and Ireland. These now include stations in a more 
southerly latitude than any others in the world. The subject is considered in 
vast detail from the geographic, biological and statistical points of view. Various 
hypotheses to account for the changes are tested and found wanting. For example, 
the theory has been advanced that since the beginning of trade in preserved food- 
stuffs in 1877, the human inhabitants of St. Kilda have ceased to kill the usual 
number of young Fulmars, and have thus permitted a more rapid increase of the 
petrels. This theory is discredited by facts presented by the authors, and even 
the disappearance of the human population of St. Kilda, through migration to 
Australia, etc., can have no significant bearing upon an ornithological develop- 
ment that has shown the same characteristics over very wide areas. 

The increase in Fulmar population of Iceland has been recorded, for example, 
since 1820, and even the prohibition against taking young ones—because of out- 
breaks of psittacosis—and a consequent reduction in the annual harvest of 100,000 
birds, is not sufficient to explain the phenomenon under discussion. 

In short, the spread of the Fulmar is “due to a biological change which is not 
understood.” It has no predatory enemies in the Atlantic, save man himself, and 
the authors predict a continuance and enchancement of the growth of range and 
population. 

This outline of the main thesis of a notable study gives scarcely a hint of its 
wealth of incidental biological information of great interest and meaning. The 
paper is a credit to the British Trust for Ornithology, which has sponsored it.— 
Rosert CUSHMAN MuRPHY. 

1 Fisher, James, and Waterston, George. “The breeding distribution, history and population 
of the Fulmar (Fulmarus glacialis) in the British Isles.’ Jour. Anim. Ecol., 10 (No. 2): 204-272, 
pis. 4-8, 18 figs., Nov., 1941. 
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A popular guide to general ornithology..—In this vest-pocket volume there is a 
wealth of information condensed between the paper covers. It is a book designed 
for amatears with no zoological training and is written so clearly and simply that 
the veriest beginners can understand it, but there are very few branches of orni- 
thology that are not at least mentioned. Emphasis is, of course, placed on those 
fields in which the amateur can busy himself and there are many suggestions on 
what to do and how to go about it. Frequent references are given to current and 
standard literature where fuller details may be found if the reader cares to look 
for them. As is to be expected, examples for the subjects are drawn from British 
bird life in most cases, though not exclusively, and readers in America will find 
the booklet highly instructive on general principles and, in addition, will learn 
something about British birds, though it is not, in any sense, a manual for the 
identification of species.—JoHn T. ZIMMER. 

Adventure in Australia."—In 1838, John Gould, who needs no introduction to 
ornithological readers, set sail for Australia to pursue his self-appointed task with 
reference to the birds of that country. In his party was John Gilbert to whose 
indefatigable labors Gould was to be indebted for much of the collection on which 
he based his book on Australian birds. Gilbert remained in Australia after Gould’s 
return to England and visited many remote parts of the island-continent. In 1844 
he joined an expedition led by Ludwig Leichhardt, who planned to travel overland 
from Moreton Bay to Port Essington through then totally unknown country. Most 
of the party reached their destination, long overdue, but Gilbert was killed by 
natives at an unknown spot along the way. 

In 1938, Australian naturalists planned to celebrate the centenary of Gould’s 
arrival in the country and Mr. Chisholm was in London searching for fresh informa- 
tion concerning him and the members of his party, particularly Gilbert, of whom 
little was known. To his surprised good fortune he found a voluminous diary 
kept by Gilbert and turned over to Gould by Leichhardt who preserved it after 
Gilbert had been murdered. From this mine of information the present volume 
has been prepared from which Gilbert rises with added stature while Leichhardt 
subsides to the level of an incompetent adventurer. It is a highly interesting 
narrative. 

One could wish that there were more of Gilbert’s observations on bird life as he 
observed it a century ago. Mr. Chisholm has, however, chosen to delete most 
of this (we hope for future publication elsewhere) in the fear that it might not 
interest the general reader. In any case, the part that is presented here gives us 
the story of a little-known naturalist whose labors added to the glory of a better 
known one, and it is sure to appeal to any one interested in Australia or the history 
of Australian ornithology.—JoHn T. ZIMMER. 
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Acorn, J. R. Birds affected by botulism at Soda Lake, Nevada. Condor, 44: 80-81, 
Mar. 16, 1942. Species found dead or dying in July and August, 1941. 

ALEXANDER, W. B. The index of heron population, 1941. British Birds, 35: 210-213, 
Mar. 2, 1942. Reports a slight decrease below 1940 figures. 


2 Fisher, James. Watching Birds. 16mo, 192 pp., figs. 1-35, 1940 (reprinted Sept., 1941); 
Pelican Books. Harmondsworth, Middlesex, 

2 Chisholm, Alec H. Strange New World. The Adventures of John Gilbert and Ludwig 
Leichhardt. 8vo, xxii+ 382 pp., 25 pls., 2 maps, 1941; Angus and Robertson, Ltd., Sydney; 
London. 
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A[LLeN], F[RaNncis] H. Glover Morrill Allen. Bull. Mass. Aud. Soc., 26: 51-52, 
Mar. 1942. Obituary of the late Editor of “The Auk.’ 

AnonyMous. Discoveries. Bull. Mass. Aud. Soc., 26: 20-21; 51-53, Feb., Mar. 1942. 
Recent bird records in Massachusetts. 

Asusy, C. B. Observations on Black Redstarts breeding in London, 1941. British 
Birds, 35: 201-205, Feb. 2, 1942. 

Baitey, ALFrep M. The Black Pigeon Hawk in Colorado. Condor, 44: 37, Jan. 15, 
1942.—First state record. 

BARTHOLOMEW, GeorcE A., Jr. The fishing activities of Double-crested Cormorants 
on San Francisco Bay. Condor, 44; 13-21, fig. 7, Jan. 15, 1942. 

Beau, F. E. L., McAteer, W. L., AND KaLtmBacn, E. R. Common birds of south- 
eastern United States in relation to agriculture. U. S$: Dept. Inter., Fish and 
Wildlife Service, Conservation Bull. 15: 1-48, figs. 1-22, 1941; price 10 cents.— 
Habits and food of twenty-three species. 

BELCHER, SiR CHARLES Freperic. Field notes from Kenya. Ibis, 14th ser., 6: 91-93, 
Jan. 1942. 

Bonn, R. M. Prairie Falcon food habits. Condor, 44: 79-80, Mar. 16, 1942. 

Bonp, JAMES, AND DE SCHAUENSEE, RODOLPHE MEYER. Results of the Fifth George 
Vanderbilt Expedition, 1941. Part 1. Description of a new species of vireo from 
St. Andrews Island, Colombia. Notulae Naturae, No. 96: 1-2, Apr. 30, 1942.— 
Vireo caribaeus, restricted to St. Andrews Island. 

Bray, CHARLES W., AND THuRLOW, W. R. Interference and distortion in the cochlear 
responses of the pigeon. Jour. Compar. Psychol., 33: 279-289, Apr. 1942. 

Bretsrorp, W. V. Further field notes on Northern Rhodesian birds. Ibis, 14th ser., 
6: 83-90, Jan. 1942. 

BrENEMAN, W.R. Action of prolactin and estrone on weights of reproductive organs 
and viscera of the cockerel. Endocrinology, 30: 609-615, Apr. 1942. 

Brooks, ALLAN. Additions to the distributional list of the birds of British Columbia. 
Condor, 44: 33-34, Jan. 15, 1942. 

Brown, Georce. Some aspects of instinctive behaviour and display in birds. Ibis, 
14th ser., 6: 133-135, Jan. 1942.—Believes that young birds which leave the nest when 
touched or disturbed a few hours before they are due to fly do so not from fear 
but from a premature release of the ‘urge’ to depart and hide. 

Bryn, E. H., Jr. Checklist of Hawaiian birds (cont.). The Elepaio, 2: 70-71, Apr. 
1942.—Numbers 180-204 of this list. 

BryENs, Oscar McKINLEY. Recoveries and returns from Starlings. The Jack-pine 
Warbler, 20: 16-18, Jan. 1942.—Banded near McMillan, Luce County, Michigan; 
one recovery from Missouri, one from Wisconsin, one from Illinois, fifteen from 
Michigan. 

BureicH, THomas D. A new Barn Swallow from the Gulf Coast of the United 
States. Occ. Papers Mus. Zool., Louisiana State Univ., No. 11: 179-183, 1 fig., 
Mar. 4, 1942.—Hirundo rustica insularis from Ship Island, off Gulfport, Mississippi. 

BurLeicH, THomas D., AND Lowery, Grorce H., Jr. An inland race of Sterna 
albifrons. Occ. Pap. Mus. Zool., Louisiana State Univ., No. 10: 173-177, Mar. 4, 
1942.—S. a. athalassos from St. Francisville, Louisiana, described as new. 

BuRLEIGH, THOMAS D., AND Lowery, GrorcE H., Jr. Notes on the birds of south- 
eastern Coahuila. Occ. Pap. Mus. Zool., Louisiana State Univ., No. 12: 185-212, 
2 figs., Mar. 4, 1942.—Annotated list of species observed or collected by the 
senior author and party in 1938. Spizella wortheni is considered a subspecies of 
S. pusilla. 
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Businsky, Brother F. CuristopHEeR. The development of the tegmentum vasculosum 
in the cochlea of the Bob-white Quail, Colinus virginianus L. Catholic Univ. of 
America, Biol. Ser., No. 35: V + 65, pls. I-X XIV, 1941.—Histology and embryonic 
deveiopment of this cochlear organ in the Bob-white. 

CARROTHERS, VERA, AND OTHERS. A Snowy Owl invasion. The Jack-pine Warbler, 
20: 29-30, Jan. 1942.—Local records for the winter of 1941-42 in Cleveland, Ohio, 
and Cloverdale and Port Huron, Michigan. 

CLEMENT, R.C. 1941 a banner bird year. Bull. Mass. Aud. Soc., 26: 27-37, Mar. 1942. 
—A review of the check-lists of birds seen in Massachusetts during the year as 
reported to the Society. 

CLEMENT, ROLAND C. Some hurricane ecology. Bull. Mass. Aud. Soc., 26: 83-87, 
May 1942.—Certain changes in bird distribution credited to modifications of en- 
vironment by the hurricane of September 21, 1938. 

Coxe, RANDALL K. The ‘talpid lethal’ in the domestic fowl. Jour. Hered., 33: [82]- 
86, figs. 1-2, Mar. 1942. 

Coiquuoun, M. K. Notes on the social behaviour of Blue Tits. British Birds, 35: 
234-240, Apr. 1, 1942. Part of the population is paired throughout the year. 
Winter flocks are composed of the resident pairs and nomads to which the residents 
are dominant. Among the residents, the social order is related to territory. 

Coorey, ELEANor G. The nesting of a pair of Green Herons. The Jack-pine 
Warbler, 20: 3-9, fig. 1, Jan. 1942.—Studies made at the W. K. Kellogg Bird 
Sanctuary of Battle Creek, Michigan. 

Croker, Ricuarp S. Introduction of exotic animals. Calif. Fish and Game, 28: 
62-64, Jan. 1942.—Several pheasants, Chukar Partridge, Ring Dove, and Chinese 
Spotted Dove mentioned as well established in places in California; Hungarian 
Partridge appears to have failed in this state. 

CRUICKSHANK, ALLAN D. American gulls. Audubon Mag., 44: 31-36, 12 figs., Jan— 
Feb. 1942.—Photographic portraiture. 

CumMINGs, Morton E. The doctor makes a record bird list. Bull. Mass. Aud. Soc., 
26: 5-9, Feb. 1942.—Notes from a rambling journey around the United States. 
Davis, Davip E. The number of eggs laid by cowbirds. Condor, 44: 10-12, Jan. 

15, 1942.—Previously available information is inconclusive but suggests that four 
species lay eggs in clutches of four or five. In one of these, Molothrus ater, 
Friedmann earlier found a maximum of five empty postovulatory follicles 
in the ovary. A similar study of three other species, here tabulated, gives the 

same result. 

DE SCHAUENSEE, RODOLPHE MEYER. A new Muscisaxicola from Colombia. Notulae 
Naturae, No. 98: 1-2, Apr. 30, 1942.—M. alpina quesadae from Lagunillas, Boyaca. 

DE SCHAUENSEE, RODOLPHE Meyer. A new subspecies of Arborophila. Notulae 
Naturae, No. 82: 1-2, May 20, 1941.—A. chloropus peninsularis from southwestern 
Siam described as new. 

Deusinc, Murt. A range and population study of the Purple Martin in Wisconsin. 
The Passenger Pigeon, 4: 17-21, Mar. 1942. 

Dewar, J. M. The Mute Swan and the 20-10 seconds rule. British Birds, 35: 
224-226, Mar. 2, 1942.—The late Dr. Dewar’s rule maintains that British diving 
birds, except the Coot, remain submerged twenty seconds for the first fathom of 
depth of water (in bottom feeding) and ten seconds for each fathom thereafter; 
the Coot follows a 10-10 rule. These figures are stated to remain approximately 
correct for all depths from three to twenty-one feet. In water less than three 
feet deep, the figures differ from expectation. The Mute Swan when merely dip- 
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ping or tilting, when the head, but not the body, is immersed, follows the rule for 
shallow diving and when grazing on dry land, the distance above ground of the 
normal waterline of the bird may be used for the calculation with a fair degree 
of accuracy. 

Dosig, J. FRANK. Bob More. Southwest Review, 27: (separately paged reprint), 1-23, 
1941. A biographical account of a Texas naturalist. 

Eviot, SAMUEL A., Jr. The Connecticut Valley in 1941. Bull Mass. Aud. Soc., 26: 
41-45, Mar. 1942. 

Evuiotr, MARGARET Drake. Bird reveille. The Jack-pine Warbler, 20: $1, Jan. 1942. 
—Clocking bird calls from midnight to 5:15 A.M. in the Tahoe region of California. 

FisHer, Harvey I. The pterylosis of the Andean Condor. Condor, 44: 30-32, Jan. 
15, 1942.—Major points of difference and similarity in comparison to the California 
Condor. 

FisHER, JAMES. ‘The birds of Rockall as shown by photographs and observations 
taken by the Royal Air Force. Bull. Brit. Orn. Club, 42: 5-13, figs. 1-4, 1941. 
The ornithology of a North Atlantic island. 

Fitter, R. S. R. Notes on the breeding birds of Achill Island, Co. Mayo. Irish 
Naturalists’ Jour., 8: 1-7, Mar. 1942.—Annotated list of species. 

Gorpon, JoserH. Feathered fishermen of Bonaventure. Natural History, 49: 219- 
222, 10 figs., Apr. 1942._Something about Gannets. 

GraF, WiLLIAM. California Murres. Natural History, 49: 172-175, 9 figs., Mar. 1942. 

Grant, C. H. B. The description and publication of new forms. Ibis, 14th ser., 
6: 108-109, Jan. 1942.—Nomenclatural note regarding certain names considered 
to have been nomina nuda when published but which are here validated as 
synonyms of earlier forms listed in the present note. It would appear to have been 
better to leave them as nomina nuda and thus have avoided the necessity of citing 
them henceforth in synonymy! 

Grater, Russet, K. Birds new to Bryce Canyon National Park. Condor, 44: 75, 
Mar. 16, 1942.—Bald Eagle and Cinnamon Teal. 

GRINNELL, HitpA W. February records for the Black-headed Grosbeak. Condor, 
44: 80, Mar. 16, 1942.—San Francisco Bay records. 

Griscom, Luptow. A year’s birding by automobile. Bull. Mass. Aud. Soc., 26: 
97-101, May, 1942. 

HALLER, Kart W. “Haller’s Trip.” The Redstart, 9: 36-43, insert map, Mar. 
and Apr. 1942.—Running account of the author’s visit to James Bay with Mr. 
W. E. C. Todd in 1941. 

HANNA, Witson C. Late breeding record for the Cassin Kingbird. Condor, 44: 
76, Mar. 16, 1942.—Feeding young on August 18. 

HENprIcKs, G. BartLeTT. Berkshire County records for 1941. Bull. Mass. Aud. 
Soc., 26: 38-40, Mar. 1942. 

Hopkins, G. H. E. The Mallophaga as an aid to the classification of birds. Ibis, 
14th ser., 6: 94-106, Jan. 1942.—Mallophaga are considered to be highly specific 
in their host-relationships and the occurrence of closely related genera or forms 
of the lice on different birds is taken to indicate the close relationship of the birds 
in question. On this basis, the author reaches some interesting conclusions while 
admitting that the evidence is not always complete. It would appear to the 
reader that any drastic changes in accepted avian classification based on such 
data would require the assurance that the classification of the Mallophaga was 
unquestionably exact. Nevertheless, there is food for thought in the suggestions. 

Huey, Laurence M. A vegetebrate faunal survey of the Organ Pipe Cactus National 
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Monument, Arizona. Trans. San Diego Soc. Nat. Hist., 9: [354]-375, 1 fig. 
(map), Feb. 17, 1942.—Results of a survey in 1939. The annotated list of birds 
in on pp. 363-374, a total of 150 forms. 

ImuorF, THomas A. A soldier ornithologist on maneuvers. The Chat, 6: 22-24, 
Mar. 1942.—Bird notes from the Carolinas. 

Incuis, C. M. The starlings and mynas of Bengal with special reference to those 
of North Bengal (cont.). Jour. Bengal Nat. Hist. Soc., 16: 77-82, Jan. 1942— 
Continuation of a descriptive account, by species. 

Jackson, Harttey H. T. Summer birds of northwestern Wisconsin (cont.). The 
Passenger Pigeon, 4: 9-12, Mar. 1942. 

Jewett, Stantey G. Some new bird records from Oregon. Condor, 44: 36-37, 
Jan. 15, 1942. 

Jewett, STANLEY G. Interior Dowitcher in the State of Washington. Condor, 44: 
79, Mar. 16, 1942.—Recognizes the debatable form, Limnodromus griseus hendersoni 
to which a Washington specimen is referred. 

Jewett, Stantey G. The European Starling in California. Condor, 44: 79, 
Mar. 16, 1942.—First record for the state. 

Jewett, Stantey G. An unrecorded Eskimo Curlew from Colorado. Condor, 44: 
74, Mar. 16, 1942. 

Ketso, Leon. The ear of Otus asio. Biological Leaflet No. 14: [1], May 9, 1942.— 
Note on certain dermal structures of the ear of this species. 

Ketso, Leon. The Trinidad Screech Owl. Biological Leaflet No. 14: [2], May 9, 
1942.—Recognition of Otus choliba portoricensis (Lesson) as distinct, with Trinidad 
substituted for Puerto Rico as type locality. 

Leopotp, Apo. A raptor tally in the Northwest. Condor, 44: 37-38, fig. 11, 
Jan. 15, 1942. 

Lewis, W. A. S. [Pallas’ Fishing-Eagle.] Jour. Bengal Nat. Hist. Soc., 16: pls. 
XV-XVII, Jan. 1942.—Fine photographs of a fine bird. 

Low, G. CARMICHAEL. The genus Aythya Boie. Ibis, 14th ser., 6: 109-110, Jan. 1942. 
—Upholds the validity of Aythya Boie, 1822 in spite of Aethia Merrem, 1788; 
antedates Nyroca Flemming, also 1822. 

Lowe, Percy R. The anatomy of Gould’s Manakin (Manacus vitellinus) in relation 
to its display, with special reference to an undescribed pterylar tract and the 
attachments of the Flexor carpi ulnaris and Flexor sublimis digitorum muscles to 
the secondary wing-feathers. Ibis, 14th ser., 6: 50-83, figs. 1-10, Jan. 1942.—-Among 
the many interesting facts disclosed in this paper, one of the striking ones is the 
enormous hypertrophy of the intrinsic musculature of the syrinx, suggesting some 
special vocal accomplishment of the species in contradiction to the evidence of 
field studies by Dr. Chapman that there is no striking vocal production discerni- 
ble; the most pronounced sounds produced by the birds are mechanical, for 
which Dr. Lowe finds ample foundation in hypertrophy, also, of muscles that 
operate the wings and wing-feathers. A new feather tract under the wing is 
described and named. 

MARSHALL, E. K., Jk. Chemotherapy of avian malaria. Physiological Reviews, 22: 
190-204, Apr. 1942. 

MARSHALL, JoE T., JR. Food and habitat of the Spotted Owl. Condor, 44: 66-67, 
Mar. 16, 1942. 

MARTIN, Patrick W. Notes on some pelagic birds of the coast of British Columbia. 
Condor, 44: 27-29, fig. 10, Jan. 15, 1942. 

MATHESON, COLIN. “Protective coloration” in museums. Museums Jour., 41: 289- 
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291, Mar. 1942.—Comments on the significance of the white coloration of certain 
Arctic animals and birds. 

MILLER, ALDEN H., AND Siptey, CHARLEs G. An Oligocene hawk from Colorado. 
Condor, 44: 39-40, fig. 12, Jan. 15, 1942.—Buteo fluviaticus, new species. 

Mitter, Loye. Some tagging experiments with Black-footed Albatrosses. Condor, 
44: 3-9, figs. 1-5, Jan. 15, 1942.-Feeding area appears to have a radius of fifteen or 
twenty miles in undisturbed nature, from data obtained by marking birds. 

Moreau, R. E. The breeding biology of Micropus caffer streubelii Hartlaub, the 
White-rumped Swift. Ibis, 14th ser., 6: 27-49, Jan. 1942. 

Munro, J. A. Studies of waterfowl in British Columbia. The grebes. Occ. Pap. 
Brit. Col. Provin. Mus., No. 3: [I] + 71, 17 figs., Dec. 31, 1941.—Studies of distri- 
bution, life histories, seasonal movements, food, behavior, molts, plumages, and 
other facts concerning British Columbian grebes. 

Murigz, ApotpH. The wilds where the caribou roam. Audubon Mag., 44: 3-11, 
5 figs., Jan—Feb. 1942.—Birds and mammals in Alaska. 

NATIONAL AuDUBON Society. Audubon Magazine’s forty-second Christmas bird 
count. Audubon Mag., [44], Supplement: 1-76, Jan—Feb. 1942.—The latest in 
this famous series of ‘counts.’ 

NATIONAL PARKS ASSOCIATION. Inter-American treaty on nature protection will 
come into force on May 1, 1942. Nat. Parks News Service, Release No. 48, Mar. 
14, 1942.—Brief notice of the ratification of the treaty. 

NeFrF, JouHNson A. Migration of the Tricolored Red-wing in central California. 
Condor, 44: 45-53, figs. 13-15, Mar. 16, 1942.—-Data and maps based on returns 
from banded birds. 

NETHERSOLE- THOMPSON, CAROLINE AND DesMOND. Egg-shell disposal by birds (cont.). 
British Birds, 35: 190-200, 1 fig.; 214-223, 2 figs.; 241-250, 2 figs., Feb. 2, Mar. 2, 
Apr. 1, 1942.—Completion of the general discussion of the methods used by birds 
to dispose of egg-shells or damaged eggs. The remainder of the paper is devoted 
to a systematic list of British birds with the pertinent data concerning each of them 
as observed by the writers or reported by others. 

Orr, Rospert T. A study of the birds of the Big Basin region of California. Amer. 
Midland Naturalist, 27: 273-337, 16 figs., Mar. 1942.—An account of the occurrence, 
distribution, and ecological relationships of the avifauna of the region. 

PALMER, E. LaureNce. Let’s pray for the preying birds. Nature Magazine, 35: 
193-200, 18 figs., 1942.—A plea for the protection of hawks and owls, with tabulated 
account of eighteen species. 

PETERSON, JAMES G. Salt feeding habits of the House Finch. Condor, 44: 73, Mar. 
16, 1942. 

PETERSON, JAMES G. Social behavior of the Oregon Junco. Condor, 44: 80, Mar. 16, 
1942. Habits at a feeding area. 

PETERSON, Rocrr T. Life zones, biomes, or life forms. Audubon Mag., 44: 21-30, 
4 figs., Jan.—Feb. 1942.—An examination of some of the biotic factors affecting bird 
distribution. 

PirELKA, FRANK A., AND BryANT, Monroe D. Available skeletons of the Passenger 
Pigeon. Condor, 44: 74-75, Mar. 16, 1942.—Notes on a specimen in the collection 
of the University of California. The accompanying list of available complete 
skeletons of this bird (in America?) needs amplification. No. mention is made, for 
example, of six complete (and one partial) examples in the American Museum 
of Natural History, New York! 
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Rivey, GARDNER M., AND Fraps, RicHarp M. Biological assays of the male chicken 
pituitary for gonadotropic potency. Endocrinology, 30: 529-536, figs. 1-6, Apr. 1942. 

Rizey, GARDNER M., AND Fraps, RicHARD M. Relationship of gonad-stimulating 
activity of female domestic fowl anterior pituitaries to reproductive condition. 
Endocrinology, 30: 537-541, Apr. 1942. 

Rune, EvGENE, AND OTHERS. The 1941 Christmas bird census in Iowa. Iowa Bird 
Life, 12: 8-12, Mar. 1942. ° 

SARGENT, Mrs. M. C. Pacific Gull color-banding project. Condor, 44: 78, Mar. 
16, 1942. 

Seipert, Mitton L. Occurrence and nesting of some birds in the San Francisco Bay 
region. Condor, 44: 68-72, figs. 18-21, Mar. 16, 1942. 

Supp, J. W., AND FLanaut, M. R. Winter records of the Sora Rail in Washington 
(State). Condor 44: 78-79, Mar. 16, 1942. 

SmitH, Georce A. The sunflower and the Song Sparrow. Natural History, 49: 150- 
151, Mar. 1942.—Five photographs of nesting scenes. 

Smirn, Stuart. Field observations on the breeding biology of the Yellow Wagtail. 
British Birds, 35: 186-189, 1 fig., Feb. 2, 1942. 

SmiTH, WENDELL P. In the train of the hurricane. Bull. Mass. Aud. Soc., 26: 93-94, 
May 1942.—Changes in the bird population of a tract of forest devastated by 
the hurricane of 1938. 

SpRUNT, ALEXANDER, JR. Lake Okechobee Sanctuary. Audubon Mag., 44: 12-16, 
2 figs., Jan.—Feb. 1942. 

Stites, Bruce F. Recovery of Gadwall from fractured left humerus. Iowa Bird 
Life, 12: 13-14, 1 fig., Mar. 1942. 

Stonor, C. R. Anatomical notes on the New Zealand Wattled Crow (Callaeas), with 
especial reference to its powers of flight. Ibis, 14th ser., 6: 1-18, figs. 1-10, Jan. 
1942.—Mr. Stonor finds no similarity to the Corvidae but rather to the Sturnidae 
and places Philesturnus and Heterolocha with Callaeas in the family Callaeidae. 
The keel of the s:ernum in Callaeas is weak, the axial skeleton of delicate structure, 
and there are two small sesamoid bones in the angle of the lower mandible, thought 
to be unique among birds, The wing is relatively short but this probably due to 
the failure of the wing to keep pace with the increase of body size, not to 
degeneration. 

Sumner, E. L. Records of a bird bander. The Gull, 24: 7-8, Mar. 1942. 

Sutton, Georce Mixscu. Louis Fuertes at work. Audubon Mag., 44: 37-40. 2 figs., 
Jan.—Feb. 1942.—Reminiscences of a famous bird painter by one of his pupils. 

Sutton, Georce Mikscu. Pigmy Nuthatch in Oklahoma. Condor, 44: 36, Jan. 15, 
1942.—Extension of range. 

Sutton, Grorce MikscH. Winter range of Oklahoma's hybrid orioles. Condor, 
44: 79, Mar. 16, 1942.—Hlybrids between Baltimore and Bullock’s Orioles in 
Guatemala. 

SuTToN, GEORGE MIKSCH, AND PHILLIPS, ALLAN R. June bird life of the Papago 
Indian Reservation, Arizona. Condor, 44: 57-65, fig. 17, Mar. 16, 1942.—A briefly 
annotated list of birds, with a description of the area. 

Taytor, Mark H. The problem of hawks at bird-banding stations. The Chat, 6: 
17-21, 3 figs., Mar. 1942. 

Toner, G. C., Epwarps, W. E., AND Curtis, Murray W. Birds of Leeds County, 
Ontario (cont.). Canad. Field-Nat., 56: 21--24, 34-44, Feb., Mar. 1942. 

VANDERBILT, GEORGE, AND DE SCHAUENSEE, RopotpHe Meyer. Zoological results of 
the Vanderbilt Nihoa Expedition. I. Summary of zoological explorations and the 
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birds of Nihoa. Notulae Naturae, No. 86: 1-14, 1 fig., Aug. 19, 1941.—Summary 
of earlier expeditions to Nihoa, account of the Vanderbilt expedition, and an- 
notated list of all birds known from the island. 

vAN RosseM, A. J. Four new woodpeckers from the western United States and 
Mexico. Condor, 44: 22-26, fig. 8, Jan. 15, 1942.—Two new subspecies of Centurus 
uropygialis and two of Dryobates scalaris. 

vAN RosseM, A. J. Notes on some Mexican and Californian birds, with descriptions 
of six undescribed races. Trans. San Diego Soc. Nat. Hist., 9: 377-384, Feb. 17, 
1942.—New subspecies in Parabuteo, Cyrtonyx, Calocitta, Toxostoma (two), and 
Agelaius. Tanagra elegantissima rileyi is offered as a new name for T. e. viscivora 
van Rossem, preoccupied. 

vAN RosseM, A. J. The Lower California Nighthawk not a recognizable race. 
Condor, 44: 73-74, Mar. 16, 1942.—Chordeiles acutipennis inferior believed to equal 
C. a. micromeris. 

vAN RosseM, A. J. The systematic position of Ortalis wagleri Gray. Condor 44: 
77-78, Mar. 16, 1942.—Peneloides described as a new subgenus with Ortalida 
wagleri G. R. Gray as type. 

WETMORE, ALEXANDER. Two new fossil birds from the Oligocene of South Dakota. 
Smiths. Misc. Coll., 191, No. 14: 1-6, figs. 1-13, May 1, 1942.—Gnotornis 
aramiellus, a limpkin, and Bathornis geographicus, a member of the suborder 
containing the Cariamas. 

WituiaMs, Apple Lov. Treatment of an oiled Murre. The Gull, 24: 11-12, Apr. 1942. 

WINTERBOTTOM, J. M. A contribution to the ornithology of Barotseland. Ibis, 
14th ser., 6: 18-27, Jan. 1942.—A zoogeographical analysis of Northern Rhodesia. 

Wortn, C. Brooke. What killed cock robin? Audubon Mag., 44: 41-47, 2 figs., 
Jan._Feb. 1942.—Bird diseases. 

Younc, Cuartes G. ‘Duetting’ in birds. Ibis, 14th ser., 6: 110-111, Jan. 1942. 

ZIMMER, JOHN T. Studies of Peruvian birds. No. XL. Notes on the genus 
Veniliornis. Amer. Mus. Novitates, No. 1159: 1-12, Jan. 29, 1942.—Taxonomic 
studies of a number of the species of the genus with descriptions of three new 
subspecies. 

ZIMMER, JOHN T. Studies of Peruvian birds. No. XLI. The genera Hylophilus, 
Smaragdolanius, and Cyclarhis. Amer. Mus. Novitates, No. 1160: 1-16, Jan. 30, 
1942.—Peruvian members of these genera and their conspecies. One new 
subspecies, Cyclarhis gujanensis dorsalis, from north-central Bolivia. 

ZIMMER, JOHN T. Studies of Peruvian birds. No. XLII. The genus Polioptila. 
Amer. Mus. Novitates, No. 1168: 1-7, Apr. 21, 1942.—Revisionary study of the 
Peruvian forms. P. guianensis facilis from southern Venezuela described as new. 
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July 
CORRESPONDENCE 
‘Lire Histories’ 
May 19, 1942. 
Eprror oF “THE Auk’:— 

Now that fourteen of my Bulletins on the Life Histories of North American Birds 
have been published, your readers may be interested to. know what progress is 
being made on future volumes. The manuscript for the fifteenth, on the Corvidae 
and Paridae, has long since been completed and is in the hands of the publishers 
in Washington. My work on the sixteenth, containing all the birds on the 1931 
Check-List from the nuthatches to the thrashers inclusive, is now practically done, 
except for a few minor details. I am now starting work on the seventeenth volume, 
which is planned to contain all the birds on the 1931 Check-List from the thrushes 
to the vireos inclusive. It is planned to accumulate manuscript in advance of 
publication, which may be retarded under the present war conditions. 

I wish to take this opportunity to thank all those who have contributed material 
for previous volumes, to remind them that this is a co-operative work, and to ask 
them to send me, as soon as possible, contributions of notes, data and photographs 
relating to birds to be included in the seventeenth volume; the sooner these are 
received, the easier it will be for me to use them. 

A. C. BENT 

Taunton, Massachusetts 


THE SENSE OF SMELL IN Birps 
Eprror oF “THE AUK’:— 

Much discussion of this subject is based upon the assumption that this important 
fact-finding sense in other animals is the same as our olfactory reactions; that it is 
exercised through the nose is not conclusive evidence that their nasal sensations 
are identical with ours. The phenomena may be quite different between species. 
What is readily distinguished by us often passes unnoticed by others and, vice 
versa, we fail to appreciate effluvia that are patent to other noses. That the stim- 
ulating agent is the same in both cases is not too certain. The difference may be 
one of quality as well as of degree or of association. Unfortunately we have no 
exact scientific classification of odors but dogs seem to pay not the slightest atten- 
tion to many perfumes that are perfectly obvious to us or to unirritant smells that 
fall without certain ranges of qualifications. The same dog that noses his mistress’s 
shoe with excitement fails to pay the slightest attention to a strong perfume that 
she has been in the habit of using and which to our senses has become notably 
associated with her. 

A similar unwarranted assumption is that other animals taste as we do. One tastes 
an advertisingly colored insect, says that there is nothing repugnant about it, and 
draws the conclusion that the color is not warning against ill-flavor. We see birds 
eat red pepper that would scorch our mouths and gullets and other animals enjoy 
tastes that are abhorrent to us. Birds devour with gusto dry seeds without the 
possibility of such oral taste as we know. They may possiliy obtain pleasurable 
or other reaction as the food softens in the crop but their whole seaction is obvi- 
ously different from ours. 

In the same way most of our theories of animal coloration assume that all eyes 
have the same range of color perception as ours whereas the facts of the case may 
be, and probably are, quite the contrary. A shifting of color sensitivity in the 
eye up or down the wave scale may materially alter the whole appearance of things. 
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A hunting friend who is color-blind in the red end of the spectrum complains that 
he cannot see blood upon green leaves. To such eyes, the brilliant Scarlet Tanager 
would be protectively colored. If such variations in color sensitivity are specific 
and common many of our coloration theories may fall to the ground or require 
considerable modification. 

There is opportunity for some nice laboratory experimentation in these fields. 
Color perception in insects has been investigated to some extent and has revealed. 
some remarkable limitations and perceptions. I do not know that other lines have 
been seriously investigated. They may be difficult subjects but it is time they were 
tackled. Here is a chance for some ingenious and ambitious post-graduate seek- 
ing fame and new worlds to conquer! 

P. A. TAVERNER 

National Museum of Canada 

Ottawa 


Birps AND WIND 
Epitor OF “THE AUK’:— 


Mr. McAtee in a letter in last October’s ‘Auk’ contends that Mr. Neil T. McMillan 
oversimplified matters in his paper ‘Birds and the Wind’ (‘Bird-Lore,’ 1938). He 
is probably right. Probably in his anxiety to get over to his readers his idea of 
the use birds make of the wind, Mr. McMillan emphasized the help they get 
from it and minimized the hindrance. He states, for instance, that “a flying bird, 
which is essentially a part of the wind, cannot be struck by it any more than 
a man can be struck by the automobile in which he is sitting.” This I believe to 
be literally true, but remember that a man can be struck by the automobile he is 
riding in if the brakes are put on too suddenly, and, similarly, a bird can be 
struck by the wind if he suddenly runs into a violent counter-current. McMillan 
does not forget the turbulence characteristic of high winds, but very likely he 
underrates its importance. However, he seems to have made an interesting con- 
tribution in showing that if a human aviator can use the wind as an aid, such 
expert aviators as the birds may well be in the habit of making similar use 
of it in their migrations. Instead of minimizing ‘the importance of the wind in 
the bird world,’ as Mr. McAtee seems to assume, this conception really increases 
it by showing that the wind can be a friend as well as an enemy. 

In citing two specific statements of McMillan’s for criticism Mr. McAtee seems 
to have taken him too literally. When McMillan wrote of a bird as ‘suspended 
in air’ he surely thought of it as suspended, or held up, by that very ‘muscular 
exertion’ that McAtee speaks of. The expression seems to be entirely appropriate. 
And so when McMillan wrote of a flying bird as ‘essentially part of the wind’ his 
meaning should be obvious. The cherry—or, if you prefer, the olive—though solid 
and differing widely in nature from the circumambient liquid, is nevertheless an 
essential part of the beverage. Perhaps the example of a goldfish in a bowl would 
be even more apt. In either case the contained is moved about with the container, 
and just so the bird is moved about with the air in which it flies. 

Of course, birds are often driven off their courses by the winds, and birds as well 
as aviators know the dangers of landing and taking off, but these facts do not go 
to prove that they cannot and do not take advantage of the winds when they are 
favorable. 

Francis H. ALLEN 

West Roxbury, Massachusetts 
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464 Obituaries Auk 
July 


OBITUARIES 


PROFESSOR ANTON REICHENOW, since 1884 a member of the A. O. U., and an 
Honorary Fellow since 1891, died at Hamburg, Germany, on July 6, 1941. He was 
born on August 1, 1847, and joined the staff of the Berlin Museum in 1874. In 
1880 he succeeded his father-in-law, Jean Cabanis, as head of the Bird Department, 
and in 1893 took Cabanis’s place as Secretary of the German Ornithological Society. 
He was Editor of the ‘Journal fiir Ornithologie’ from 1893 to 1921, and during the 
same period edited the ‘Ornithologische Monatsberichte, which he had founded. 
On April 1, 1921, Professor Reichenow retired at the age of seventy-four and moved 
from Berlin to Hamburg, continuing work there in the Museum as a volunteer. 

In 1872-73 Reichenow visited the Gold Coast and Cameroon to study birds, and 
from the time of his return to Europe until he left the Berlin Museum he was the 
leading authority on African birds. Between 1900 and 1905 he published his mon- 
umental three-volume work, ‘Die Végel Afrikas,’ with a supplementary volume of 
maps and colored plates. For many years this was the mainstay of students of 
African birds. More than 1000 new bird forms were described by Reichenow, 
and the collection of the Berlin Zoological Museum, consisting of 27,000 bird skins 
when he took charge, had been increased to 100,000 by the time of his retirement. 

In 1937, on the occasion of his ninetieth birthday, Professor Reichenow was 
elected Honorary President of the German Ornithological Society. Those of us 
who have specialized in African birds during recent years are under deep obligation 
to his great leadership.—James P. CHAPIN. 


SyLvesteR Dwicut Jupp, Associate of the American Ornithologists’ Union from 
1893 to 1901, and Member from 1901 until his death, has never been memorialized 
in “The Auk.’ A good account of his career was published in the history’ of his 
college class. This was prepared by Professor Ralph S. Hosmer of Ithaca, N. Y. 
to whom the compiler is indebted for loan of the book and for letters containing 
information about Judd. He is appreciative also of aid from T. S. Palmer, Edward 
A. Preble and Mrs. Helen M. Judd. 

The writer was acquainted with Judd only toward the end of his life, so is glad 
to quote from Professor Hosmer relative to his earlier career. “Sylvester Dwight 
Judd was born at West Orange, New Jersey, on June 14, 1871. Descended on the 
paternal side from a family long and honorably known in the Connecticut Valley, 
he was the only son of Charles Dwight and Lucretia Maria (Moore) Judd. Delicate 
health prevented a regular school life, so Judd was fitted for college in private 
schools and by tutors. Part of one year he spent at Lehigh University. 

“In the autumn of 1890, Judd entered Harvard as a Freshman in the Lawrence 
Scientific School. During the early part of his college life he was connected with 
the Glee Club—he sang high tenor—an experience that in after years he recalled 
as among his pleasantest memories of college. In his Freshman year (April, 1891) 
he had the great misfortune to lose his right arm as the result of a hunting acci- 
dent. But returning to college in September he resolutely continued his course in 
Biology in spite of many and unforeseen obstacles, and was graduated with dis- 
tinction in 1894, with the other members of his Class.” 

Edward A. Preble contributes the following note: “Through the kindly offices of 


1 Harvard College Class of 1894. Secretary's Report No. V, Cambridge, Mass., 1909, pp. 280~- 
282. 
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Frank Bolles, an official of Harvard, Judd was able to spend the summer of 1892 
at Chocorua, N. H., where Mr. Bolles had a summer home. Experiences in this 
region, where Bolles spent weekends and other vacation periods whenever possible, 
formed the basis for many chapters in Bolles’ delightful books. Naturally Judd 
enjoyed to the utmost the companionship of Bolles in such surroundings, and he 
was fond of relating to his more intimate friends the stories of happenings there that 
were outstanding in his memory. Such was the finding of the Canada grouse 
near the base of Passaconaway, probably during an excursion along what is now 
known as Bolles’s Trail between Birch Intervale and the Swift River Valley. Judd 
was highly appreciative of natural beauty, and with his enthusiasm and spon- 
taneity, was a good companion in the field.” 

On August 3, 1895, Judd, who then had the B.S. degree, was appointed Assistant 
Ornithologist in the Federal Division of Ornithology and Mammalogy. On July 
1, 1902, his title was changed to Assistant Biologist, the organization by that time 
being known as the Division of Biological Survey. Due to prolonged illness he 
was furloughed March 9, 1905; he entered a sanitarium near Baltimore, Md., where 
he died by his own hand October 22, 1905. His remains lie at Northampton, Mass. 

Judd was ambitious and hard-working and undertook an educational career at 
Washington that could well have been considered full-time employment. I am in- 
formed by James S. Ruby, Executive Secretary of the Georgetown University Alumni 
Association, that Judd received from that Institution the degree of MS. in 1897 
and Ph.D. in 1898. “Our records show,” writes Mr. Ruby, “that he joined the 
Faculty in 1896 as Demonstrator of Histology in the Medical School and Assistant 
Professor of Biology in the Graduate School of Arts and Sciences. He remained on 
the Graduate School Faculty until his death during the scholastic year of 1905-06, 
at which time he also held the position as Curater of the Coleman Museum. The 
Coleman Museum . . . contained quite a notable ornithological collection.” 

From Dr. Hosmer we quote again: “Entering the service of Georgetown during 
these years, as Instructor, he soon became Assistant Professor, and later full Professor 
of Biology. For a number of years he was also Lecturer on Embryology in the 
Georgetown Medical School. All of this work he carried on in addition to his 
regular duties at the Agricultural Department. Judd was an active member of 
the American Ornithologists’ Union, and in Washington of the Harvard Club, the 
Biological and the Entomological Societies, and the Cosmos Club. On December 
21, 1900, he was married to Helen Marcella Parkhurst of New York, N. Y. Mrs. 
Judd survives him.” She now lives at Lexington, Mass. 

Judd’s mid-life personality is appreciatively described by Dr. Hosmer whose 
account should be consulted as a supplement to this. The writer knew Judd only 
in his last years when, as Hosmer expresses it, “his highstrung nervous tempera- 
ment was almost at the breaking point.” The loss of an arm at the age of twenty, 
as referred to by Hosmer, may have been the initial upsetting circumstance and 
was, possibly, the cause of Judd’s never developing a beard or deep voice. Besides 
his work in a government office and in a university, Judd bred high-class English 
setters and participated in field trials that were attended by a rather high-fiying 
sporting fraternity. 

The writer can render his best service, perhaps, in appraising Judd’s published 
work (see the terminal bibliography). The first paper, like that of most of us, 
contained some errors that were pointed out at the first opportunity; the title is 
youthfully stilted. The second and third entries show that Judd had a scientific 
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hobby and again like most of us, dabbled a little in description of new species. 
From that point on, most of his contributions related to the food of birds. These 
numbered eleven, published in as many years—an unparalleled output. Judd evi- 
dently had in mind teaching value, especially as to methods in economic orni- 
thology, and he improved upon the style of illustrating publications in this field. 
The bulletins and articles on food habits of birds largely remain the only com- 
prehensive presentations of their subjects. The “Birds of a Maryland Farm,” is 
the most outstanding study that has ever been made in local economic ornithology. 
Mrs. Judd writes (June 3, 1941): This “was a favorite project. . . . He gave much 
holiday and week-end time for seven years to first-hand studies of the Bryan farm, 
Opposite Mount Vernon. To friends who knew him best, this bulletin is the best 
expression of his work and characteristics.” The two bulletins issued in 1905 were 
worked up from rather rough material by H. W. Henshaw as one of his first tasks 
after joining the Biological Survey, and as they were published late in the year, it 
is doubtful whether Judd ever saw them. 

Judd had the common human experience of working against great obstacles and, 
considering handicaps, made a record that should be appraised more highly than 
apparently it has been to date. 
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Rosert A. GILBERT, an Associate of the American Ornithologists’ Union, who died 
January 7, 1942, at Cambridge, Massachusetts, will be remembered by many of the 
older ornithologists who were friends of the late William Brewster, as one who for 
many years was his efficient and versatile ‘Man Friday,’ to quote Dr, Chapman. 
Gilbert was born in 1870 at Natural Bridge, Virginia, and came to Massachusetts 
when a boy of sixteen working first as a bellboy in the old United States Hotel, 
Boston, then as an usher at the Boston Opera House; later, on a ship plying be- 
tween Boston and Eastport, Maine. Then for a time he was assistant to Dr. A. P. 
Chadbourne at the old Harvard Medical School on Boylston Street, where he had 
the care of experimental animals and did other work about the laboratories. In 
1895, he became Mr. Brewster's trusted assistant, looking after innumerable details 
at his museum or his camp, doing everything from photographic work to prepar- 
ing and serving meals, and always with a quiet dignity and devotion that never for 
a moment failed. At Mr. Brewster’s death in 1919, he became attached to the 
Museum of Comparative Zoédlogy and continued there in abundant service until 
his death. He was much interested in chemistry and had a small laboratory of 
his own; he even invented a waterproof shoe blacking among other things. Always 
considerate and efficient, yet wholly unobtrusive and unselfish, his efforts were 
always put forth in forwarding the work of those with whom he was associated.— 
G. M. ALLEN. 


GrorcE Epwarp Hix died on 22 November 1941, at the age of 61, from a heart 
attack. He was born in New York, and was graduated from Public School 87, 
Manhattan, and entered the employ of the Equitable Life Assurance Society at the 
age of 16. He retired from that company January 16, 1937, after forty years’ service 
as an office worker. He never married. He had a wide diversity of interests but 
his love of natural history, especially of birds, never flagged. He was an Associate 
of the American Ornithologists’ Union (since 1904) and a Resident Member of the 
Linnaean Society of New York (since 1914). Collecting postage stamps was a 
life-long hobby. He early took up drawing and water-colors, and, in recent years, 
oils and modeling, and obtained, without instruction, very creditable results. He 
learned Spanish, and acted as examiner in that subject for the Boy Scouts. On 
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some of his brief vacations, he traveled widely in the United States, reaching the 
Pacific coast at least once. He was fond of riding, and rode well. 

While ornithology was but one of his hobbies, and business but a livelihood, 
Scoutmaster Hix achieved a truly notable career as a leader of boys. After the 
death of his parents, he moved from Manhattan to the Bay Ridge section of 
Brooklyn, where the numerous trees and open spaces and the waterfront still 
yielded birds and where he was near his Scout work, which became the most absorb- 
ing interest in his life. The weekly meetings, frequent Sunday and holiday outings, 
dinners at the homes of boys, and duties connected with positions he held on the 
Court of Honor and the District Committee, took much of his spare time. Most 
of his vacations were spent at a Boy Scout camp in Bear Mountain Park, New 
York. He usually took one or two of his boys on his travels and to A. O. U. meet- 
ings mear and far. He wrote and privately published a 32-page book on our 
Birds of Prey, for Scout use. At one time he was Scoutmaster of two troops. At 
the time of his death, his troop, Brooklyn 105, was arranging for a testimonial 
dinner, to celebrate his completion of twenty-five years as a Scoutmaster. Probably 
something like 300 boys did their Scouting under his wholesome and stimulating 
influence, and there will be very many Scouts who will miss the kindly man who 
gave his best and most devoted thought and so much of himself to their welfare.— 
Cuarces H. Rocers. 


Rosert Lee More, since 1921 an Associate of the A. O. U., was born at Decatur, 
Texas, on September 16, 1873. As a youth he early developed a keen and sym- 
pathetic interest in birds that lasted him all his life and proved a never-failing 
resource and inspiration for more than fifty years. During this time he gradually 
assembled an excellent collection of birds’ eggs and nests, aggregating between 
twelve and fifteen thousand specimens, representing some 750 species of birds. In 
the collecting and preparation of his specimens he used the greatest care that they 
should be accompanied by accurate data and in this he would trust no one whom 
he did not know. 

By his own study he became well versed in law and at the age of twenty-seven 
he entered the employ of D. Waggoner & Son, eventually becoming the efficient 
and trusted manager of the oil and cattle interests of this immense estate. In the 
words of his biographer and friend (J. Frank Dobie, in Southwest Review, 27: no. 
1, 1941) “he was made out of wire, muscle and nerves.” A tireless worker, of the 
strictest honor, his straightforward qualities and business ability resulted in his 
building up not only the Waggoner fortune but his own. Yet his interest in birds 
and their eggs was a vital part of his existence and he never tired of seeing birds, 
interpreting their habits, and searching for new eggs to add to his collection, 
which in time became one of the finest private collections in existence. Although 
he seems to have published little on birds beyond a ‘List of the Birds of Wise 
County, Texas,’ in collaboration with J. A. Donald, yet his rich experience and his 
notes were ever open to other ornithologists who had need of them. He often 
supplied valuable data to his scientific friends or on occasion invited visiting orni- 
thologists on field excursions memorable for his own enthusiasm and companion- 
ship. He died at Vernon, Texas, on September 6, 1941, a man beloved for his 
sterling qualities—G. M. ALLEN. 


SAMUEL ELLIoTT Perkins III, an Associate of the American Ornithologists’ Union 
since 1923, died after a long illness, at his home in Indianapolis, Indiana, January 
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$1, 1941, at the age of 62. He was born in Indianapolis, May 8, 1878, and was the 
grandson of Judge Samuel E. Perkins, formerly of the Supreme Court of Indiana. 
He attended Wabash College, graduated from the Indiana Law Sehool in 1902 and 
a year before his graduation married Mary Florence Milford of Crawfordville. For 
a number of years he practiced law and was treasurer of the Bar Association from 
1906 to 1918, but gave up his practice on account of failing health about three 
years before his death. 

Perkins’s real interests were in nature study, birds and conservation and for three 
years he was employed by the National Association of Audubon Societies as a field 
lecturer in Maryland. Much of his spare time was devoted to various organiza- 
tions to which he belonged. He was an honorary member of the Nature Study 
Club of Indiana and served as its president for six years. He was also a former 
president of the Indiana Audubon Society, a fellow of the Indiana Academy of 
Sciences, and a member of the Inland Bird Banding Association and of the Wilson 
Ornithological Club which he served several years as treasurer.—T. S. PALMER. 
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NOTES AND NEWS 


Bibliographers and students of South American birds will be interested in a brief 
note in ‘Ciencia,’ 2: 366, Dec., 1941, to the effect that a reprint of Azara’s ‘Apun- 
tamienios para la Historia Natural de los Paxaros del Paraguay y Rio de La Plata’ 
is being published by the Biblioteca Americana de Montevideo. Azara’s book was 
published originally in Madrid in 1802-05, but is of such rarity that most workers 
are forced to rely on Sonnini’s translation in volumes III and IV of Azara’s “Voyages 
dans l’Amérique Méridionale, 1809. The reprint, if carefully annotated as to 
original pagination and other details, should be of great service. 


SIXTIETH STATED MEETING OF THE A. O. U. 


The Sixtieth Stated Meeting of the Union is planned for the week 
of October 12-15, 1942, at Philadelphia, Pennsylvania. The head- 
quarters have not yet been announced. In view of possible future 
governmental restrictions on travel, some of the activities of the meet- 
ing may have to be curtailed. Those expecting to attend should 
communicate with Mr. Rodolphe Meyer de Schauensee, Academy of 
Natural Sciences, Philadelphia, Chairman of the Local Committee, at 
least a month in advance of the scheduled date, if possible. 
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Am ertcan Wild 


The National Audubon Society, devoted to the protection and preser- 
vation of our native wildlife, conceives this purpose to be integral 
in a vastly greater cause. The name borne by the organization is not 
merely that of a genius of bird painting, but of a man of vision, 
devoted to his adopted country. From his patriotism and his love of 
nature we trace our concept and in this spirit we pursue our objectives. 


“The conservation battle cannot be a short, sharp engagement but 
must be grim, tenacious warfare . . .” Ira N. Gabrielson, Chief of the 
U. S. Fish and Wildlife Service, has written. In this warfare to 
help restore our people’s heritage—the American Wild—the National 
Audubon Society surely belongs in the vanguard of those who have 
joined forces to stay tirelessly on the job. By reason of its history and 
its achievements, by virtue of the victories which it has already won, 
and because of the demonstrated loyalty of its thousands of members 
and friends, the National Audubon Society confidently appeals for 
the funds with which to continue and strengthen its considerable 
share of the guardianship of every American’s heritage. 
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